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CLAIMS 



[Claim(s)] ^ u- u . 

[Claim 1] The heat treatment approach characterized by to have the process which lays a 
processed object on a heating means and is heated to predetermined temperature, the 
process which moves the above-mentioned processed object to the upper part location of 
the above-mentioned heating means after heat-treatment, and the process which cools a 
processed object to predetermined temperature with a cooling temperature-control means 
move toward the above-mentioned processed object. 

[Claim 2] The heat treatment approach of carr/ing out having the process which lays a 
processed object on a heating means and heats to predetermined temperature, the process 
which move the above-mentioned processed object to the upper part location of the above- 
mentioned heating means after heat-treatment, the process which pass a processed object 
to the cooling temperature-control means move toward the above-mentioned processed 
object, and the process which move the above-mentioned cooling temperature-control 
means to the location of the side of the above-mentioned heating means, and cool to 
predetermined temperature as the description. 

[Claim 3] The heat treatment approach of carrying out having the process which lays a 
processed object on a heating means and heats to predetermined temperature, the process 
which move the above-mentioned processed object to the upper part location of the above- 
mentioned heating means after heat-treatment, the process which pass a processed object 
to a cooling temperature-control means move toward the above-mentioned processed 
object, and the process which cool to predetermined temperature, moving the above- 
mentioned cooling temperature-control means to the side of the above-mentioned heating 
means as the description. 

[Claim 4] the above-mentioned processed object supported in the installation base which 
has the heating element which lays a processed object and heats to predetermined 
temperature, the shutter which are displaced relatively with an installation base and form a 
processing room while surrounding the above-mentioned installation base, the supporter 
material which move the above-mentioned processed object to the upper part location of 
an above-mentioned installation base top and an installation base, and the above- 
mentioned supporter material ~ going ~ an attitude ~ the thermal treatment equipment 
characterized by to provide a movable cooling temperature control object. 
[Claim 5] While surrounding the installation base which has the heating element which lays 
a processed object and is heated to predetermined temperature, and the above-mentioned 
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installation base The shutter which is displaced relatively with an installation base and 
forms a processing room, and the 1st supporter material which moves the above- 
mentioned processed object to the upper part location of the above-mentioned installation 
base top and an installation base, the above-mentioned processed object supported in the 
above-mentioned supporter material ~ going ~ an attitude - the thermal treatment 
equipment characterized by providing a movable cooling temperature control object and 
the 2nd supporter material which is prepared in the cooling temperature control object 
position in readiness of the side of the above-mentioned installation base, and receives the 
above-mentioned processed object from the above-mentioned cooling temperature control 
object. 

[Claim 6] While surrounding the installation base which has the heating element which lays 
a processed object and is heated to predetermined temperature, and the above-mentioned 
installation base The shutter which is displaced relatively with an installation base and 
forms a processing room, and the supporter material which moves the above-mentioned 
processed object to the upper part location of the above-mentioned installation base top 
and an installation base, the above-mentioned processed object supported in the above- 
mentioned supporter material ~ going - an attitude ~ the thermal treatment equipment 
characterized by providing the heat insulation plate which intervenes between a movable 
cooling temperature control object, and the above-mentioned installation base and a 
cooling temperature control object. 

[Claim 7] While surrounding the installation base which has the heating element which lays 
a processed object and is heated to predetermined temperature, and the above-mentioned 
installation base The shutter which is displaced relatively with an installation base and 
forms a processing room, and the supporter material which moves the above-mentioned 
processed object to the upper part location of the above-mentioned installation base top 
and an installation base, the above-mentioned processed object supported in the above- 
mentioned supporter material ~ going ~ an attitude ~ the thermal treatment equipment 
characterized by providing an air supply means to supply the air for heat insulation 
between a movable cooling temperature control object, and the above-mentioned 
installation base and a cooling temperature control object. 

[Claim 8] While surrounding the installation base which has the heating element which lays 
a processed object and is heated to predetermined temperature, and the above-mentioned 
installation base The shutter which is displaced relatively with an installation base and 
forms a processing room, and the supporter material which moves the above-mentioned 
processed object to the upper part location of the above-mentioned installation base top 
and an installation base, the above-mentioned processed object supported in the above- 
mentioned supporter material ~ going ~ an attitude - the thermal treatment equipment 
characterized by providing a movable cooling temperature control object and an inert gas 
supply means to be formed in the above-mentioned cooling temperature control object, 
and to supply inert gas towards the above-mentioned processed object. 
[Claim 9] The heat treatment section which has the refrigeration unit cooled to the heating 
unit which heats a processed object to predetermined temperature, and predetermined 
temperature, The resist processing section of the spreading unit which applies resist liquid 
to the above-mentioned processed object, and the development unit which carries out a 
development which has one either at least, The processor characterized by providing at 
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least the 1st conveyance means which conveys between the above-mentioned heat 
treatment section and the above-mentioned resist processing sections for the above- 
mentioned processed object, and the 2nd conveyance means which conveys between the 
above-mentioned predetermined units of heat treatment circles for the above-mentioned 
processed object. 

[Claim 10] The processor characterized by providing a cooling temperature-control function 
for the conveyance means of the above 2nd in a processor according to claim 9. 



ranslation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a processor at the heat treatment 
approach and thermal-treatment-equipment list which cool to predetermined temperature 
and carry out the temperature control of the processed object, after heating a processed 
object. 

[0002] ^ ^ ^ 

[Description of the Prior Art] Generally, a photolithography technique Is used fpr the front 
face of processed objects, such as a semi-conductor wafer (a wafer is told to below), a 
circuit pattern Is reduced in the production process of a semiconductor device. It Imprints to 
a photoresist, and the development of this Is carried out. 

[0003] In this photolithography process. In order to remove the dust and dirt on an 
unsettled wafer first, a wafer front face is washed, and that afterbaking desiccation 
processing is performed. And after cooling, a wafer is conveyed to a resist coater, for 
example, spreading formation of the resist film is Immediately carried out on a wafer front 
face with a spin coat method. Then, a wafer is conveyed by heating apparatus, and In 
order to evaporate a solvent from the resist film, predetermined time and predetermined 
temperature (before or after 80 degrees C) prebaking processing are performed. Then, it is 
cooled, for example to a room temperature (23 degrees C), it is conveyed by the aligner, 
and exposure processing Is performed. The wafer after exposure processing is conveyed by 
heating apparatus, and BEKU processing (postexposure-bake processing) is performed at 
predetermined time and predetermined temperature. After the wafer which this BEKU 
processing ended Is conveyed by the developer and a development is performed here, it Is 
again conveyed by heating apparatus, postbake processing (after [ development ] BEKU 
processing) is performed at predetermined time and predetermined temperature (50-180 
degrees C), and heating evaporation of the developer which remains to the photoresist 
after development is carried out. Then, a wafer is conveyed by the cooling system, and to a 
room temperature (23 degrees C), cooling, i.e., after a temperature control is carried out, it 
is conveyed to the following process. 

[0004] Since It is necessary in a photolithography process to perform cooling processing to 
a room temperature as mentioned above before being conveyed by the subsequent 
process while the wafer processed is heat-treated by predetermined temperature before 
and after a development before resist spreading, heating and heat treatment of cooling are 
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made into the important process. 

[0005] By the way, in order to arrange heating apparatus and a cooling system in another 
location and to convey the wafer after heat-treatment to a cooling system with conveyance 
means, such as a robot, in this conventional kind of photolithography process. At the time 
of conveyance, temperature changed in response to the effect of self-heat dissipation, 
cooling by the surrounding air current, etc., and it became uneven distributing a wafer 
whenever [ field internal temperature ], consequently an ununiformity, development 
uneyenness, etc. of thickness of a resist arose, and there was a problem of causing the fall 
of the product yield. 

[0006] The technique given [ as a means to prevent the self-heat dissipation at the time of 
conveyance of a wafer and the effect of cooling by the air current ] in JP,6-29203,A is 
known. A technique given in this JP,6-29203,A The heater which is installed in the upper 
part in a BEKU unit, and heats a wafer by non-contact from the upper part. The cooling 
plate which is installed in the lower part in a BEKU unit, and cools a wafer. It is a thermal 
treatment equipment possessing the heat insulation shutter which is installed between the 
rise-and-fall pin which moves the wafer in a BEKU unit up and down in the condition of 
having supported horizontally, and a heater and a cooling plate, and halves a closed space 
in a BEKU unit up and down. 
[0007] 

[Problem(s) to be Solved by the Invention] However, since it Is the structure of heating a 
wafer in this conventional kind of thermal treatment equipment at the heater installed in 
the upper non-contact location of a wafer, while requiring much time amount for heating a 
wafer to 180-degree C high temperature, there is a problem of requiring much heat energy 
and there is a problem that it is difficult to make distribution into homogeneity whenever 
[ field internal temperature / of a wafer ] moreover. Moreover, in order to install a heater 
and a cooling plate in the same unit, there is a problem of having a thermal effect on the 
both sides of a heater and a cooling plate. Although canceled at the time of lock out of a 
heat insulation shutter, where a heat insulation shutter is opened wide, it does not escape 
this problem that the both sides of a heater and a cooling plate receive the bad influence 
by heat. Moreover, in order that a heat insulation shutter may be pulled out from the 
condition of having held in shutter take-up motion and may move into a BEKU unit, particle 
occurs into the sliding part of a heat insulation shutter and a BEKU unit, the particle 
adheres to a wafer, and it has the problem of causing the fall of the product yield. 
[0008] Moreover, when forming the resist film of a chemistry magnification mold especially 
and cooling processing was not performed in a short time after performing postexposure- 
bake processing after exposure processing, there was also a problem of having a bad 
influence on the line breadth by which the magnification reaction progressed and pattern 
formation was carried out to the wafer front face. Furthermore, after performing the 
above-mentioned BEKU processing, when the time amount to cooling processing was not 
fixed, there was also a problem of changing line breadth for every wafer. 
[0009] It aims at providing with a processor the heat treatment approach and thermal- 
treatment-equipment list which this invention was made in view of the above-mentioned 
situation, and aims at compaction of heating / cooling processing time of a processed 
object, and enabled it to aim at equalization of distribution, and improvement in the 
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product yield whenever [ field internal temperature / of a processed object ]. 
[0010] 

[l^ieans for Solving the Problem] It is the process to which the heat treatment approach 
according to claim 1 lays on a heating means, and heats a processed object to 
predetermined temperature in order to attain the above-mentioned purpose. The process 
which moves the above-mentioned processed object to the upper part location of the 
above-mentioned heating means after heat-treatment. It is characterized by to have the 
process which cools a processed object to predetermined temperature with a cooling 
temperature-control means move toward the above-mentioned processed object. 
[0011] The process to which the heat treatment approach according to claim 2 is laid on a 
heating means, and heats a processed object to predetermined temperature. The process 
which moves the above-mentioned processed object to the upper part location of the 
above-mentioned heating means after heat-treatment. Process which passes a processed 
object to a cooling temperature-control means to move toward the above-mentioned 
processed object It is characterized by having the process which moves the above- 
mentioned cooling temperature-control means to the location of the side of the above- 
mentioned heating means, and is cooled to predetermined temperature. 
[0012] The process to which the heat treatment approach according to claim 3 is laid on a 
heating means, and heats a processed object to predetermined temperature. The process 
which moves the above-mentioned processed object to the upper part location of the 
above-mentioned heating means after heat-treatment. Process which passes a processed 
object to a cooling temperature-control means to move toward the above-mentioned 
processed object It is characterized by having the process cooled to predetermined 
temperature, moving the above-mentioned cooling temperature-control means to the side 
of the above-mentioned heating means. 

[0013] A thermal treatment equipment according to claim 4 is an installation base which 
has the heating element which lays a processed object and is heated to predetermined 
temperature. While surrounding the above-mentioned installation base Shutter which is 
displaced relatively with an installation base and forms a processing room Supporter 
material which moves the above-mentioned processed object to the upper part location of 
the above-mentioned installation base top and an installation base, the above-mentioned 
processed object supported in the above-mentioned supporter material ~ going ~ an 
attitude ~ it is characterized by providing a movable cooling temperature control object. 
[0014] A thermal treatment equipment according to claim 5 is an installation base which 
has the heating element which lays a processed object and is heated to predetermined 
temperature. While surrounding the above-mentioned installation base Shutter which is 
displaced relatively with an installation base and forms a processing room 1st supporter 
material which moves the above-mentioned processed object to the upper part location of 
the above-mentioned installation base top and an installation base, the above-mentioned 
processed object supported in the above-mentioned supporter material ~ going ~ an 
attitude ~ movable cooling temperature control object It is prepared in the cooling 
temperature control object position in readiness of the side of the above-mentioned 
installation base, and is characterized by providing the 2nd supporter material which 
receives the above-mentioned processed object from the above-mentioned cooling 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2005/11/22 



JP,08-162405,A [DETAILED DESCRIPTION] 



4/17 ^-v 



temperature control object. 

[0015] A thermal treatment equipment according to claim 6 is an installation base which 
has the heating element which lays a processed object and is heated to predetermined 
temperature. While surrounding the above-mentioned installation base Shutter which Is 
displaced relatively with an installation base and forms a processing room Supporter 
material which moves the above-mentioned processed object to the upper part location of 
the above-mentioned installation base top and an installation base, the above-mentioned 
processed object supported in the above-mentioned supporter material ~ going ~ an 
attitude ~ movable cooling temperature control object It is characterized by providing the 
heat insulation plate which intervenes between the above-mentioned installation base and 
a cooling temperature control object. 

[0016] A thermal treatment equipment according to claim 7 is an installation base which 
has the heating element which lays a processed object and is heated to predetermined 
temperature. While surrounding the above-mentioned installation base Shutter which is 
displaced relatively with an installation base and forms a processing room Supporter 
material which moves the above-mentioned processed object to the upper part location of 
the above-mentioned installation base top and an installation base, the above-mentioned 
processed object supported in the above-mentioned supporter material ~ going ~ an 
attitude ~ movable cooling temperature control object It is characterized by providing an 
air supply means to supply the air for heat insulation between the above-mentioned 
installation base and a cooling temperature control object. 

[0017] A thermal treatment equipment according to claim 8 is an installation base which 
has the heating element which lays a processed object and is heated to predetermined 
temperature. While surrounding the above-mentioned installation base Shutter which is 
displaced relatively with an installation base and forms a processing room Supporter 
material which moves the above-mentioned processed object to the upper part location of 
the above-mentioned installation base top and an installation base, the above-mentioned 
processed object supported in the above-mentioned supporter material ~ going ~ an 
attitude ~ movable cooling temperature control object It is prepared in the above- 
mentioned cooling temperature control object, and is characterized by providing an inert 
gas supply means to supply inert gas towards the above-mentioned processed object. 
[0018] the processed object with which the above-mentioned cooling temperature control 
object is supported in supporter material in this invention ~ going ~ an attitude ~ although 
it will not interfere even if it is tabular [ close to the top face or inferior surface of tongue of 
a processed object ] if movable, it is better for the direction which is the thing of a wrap 
sandwiches form about the vertical side of a processed object preferably to possess a 
refrigerant often and at least caudad. in this case ~ as a refrigerant ~ a Peltier device or 
constant temperature ~ the method which circulates through water can be used. 
[0019] Moreover, if the above-mentioned inert gas supply means is formed in a cooling 
temperature control object and inert gas is supplied towards a processed object, the supply 
gestalt of inert gas can use the method which is easy to be the thing of arbitration, for 
example, supplies inert gas in the shape of a shower toward the top-face side of a 
processed object, or an inferior-surface-of-tongue side. In this case, for example, nitrogen 
(N2) gas or the defecated air can be used as inert gas. 
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[0020] Moreover, the heat treatment section which has the refrigeration unit which cools a 
processor according to claim 9 to the heating unit which heats a processed object to 
predetermined temperature, and predetermined temperature. The resist processing section 
of the spreading unit which applies resist liquid to the above-mentioned processed object, 
and the development unit which carries out a development which has one either at least, 
1st conveyance means which conveys between the above-mentioned heat treatment 
section and the above-mentioned resist processing sections for the above-mentioned 
processed object at least It is characterized by providing the 2nd conveyance means which 
conveys between the above-mentioned predetermined units of heat treatment circles for 
the above-mentioned processed object. 

[0021] In this case, it is more desirable to provide a cooling temperature-control function 
for the conveyance means of the above 2nd (claim 10). 

[0022] According to this invention, after laying a processed object on a heating means 
(installation base) and heating to predetermined temperature, a processed object can be 
moved to the upper part location of a heating means with supporter material, a cooling 
temperature-control means (cooling temperature control object) can be moved toward a 
processed object in this condition, and a processed object can be cooled to predetermined 
temperature. 

[0023] Moreover, by performing cooling of a processed object in the location of the side of 
a heating means besides the upper part location of a heating means, the thermal effect by 
the heating means can be lessened as much as possible, and cooling processing can be 
performed. Moreover, by cooling a processed object during the migration in the location of 
the side from the upper part of a heating means, cooling processing can be carried out 
during conveyance of a processed object, and improvement in a throughput can be aimed 
at. 

[0024] Moreover, in case a processed object is moved to the upper part location of an 
installation base and it cools with a cooling temperature control object, by making a heat 
insulation plate intervene between an installation base and a cooling temperature control 
object, or supplying the air for heat insulation, the heat by which heat transfer is carried 
out to a cooling temperature control object from an installation base can be intercepted, 
and effect of the heat from an installation base can be lessened as much as possible. 
[0025] Moreover, after permuting the processed object heat-treated by supplying inert gas 
towards a processed object from an inert gas supply means by the inert gas ambient 
atmosphere, it can cool and can adjust to predetermined temperature. 
[0026] Moreover, the 1st conveyance means which conveys between the heat treatment 
section and the resist processing sections for a processed object can deliver the processed 
object heat-treated in the heating unit to reception and a refrigeration unit with the 2nd 
conveyance means by establishing the 2nd conveyance means which conveys between the 
predetermined units of heat treatment circles for a processed object independently. 
Therefore, while being able to convey quickly the processed object with which heat 
treatment was performed to a refrigeration unit and being able to lessen the thermal effect 
of a processed object as much as possible, improvement in a throughput can be aimed at. 
Under the present circumstances, by giving a temperature-control function to the 2nd 
conveyance means, cooling processing can be performed during conveyance of a processed 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2005/11/22 



JP,08-162405,A [DETAILED DESCRIPTION] 



6/17 ^-V 



object, and improvement in a throughput can be aimed at further. 
[0027] 

[Embodiment of the Invention] The operation gestalt of this invention Is explained at a 
detail based on a drawing below. Here, the case where the thermal treatment equipment 
concerning this invention is built into spreading and the development system of a semi- 
conductor wafer Is explained. 

[0028] spreading and the development system 1 of the above-mentioned semi-conductor 
wafer are shown in drawing 1 - as ~ that end side - as a processed object ~ for example, 
~ many ~ it has the carrier station 3 constituted possible [ four piece Installation ], and 
two or more cassettes 2 which hold several semi-conductor wafers W (a wafer is told to 
below) are formed in the auxiliary arm 4 which performs carrying In and taking out, and 
positioning of Wafer W In the center section of this carrier station 3. [ Wafer W ] Moreover, 
the process station 6 Is arranged in the side by the side of the carrier station 3 of spreading 
and the development system 1. Furthermore, while being prepared in that die-length 
direction movable in that center section, the l^lalne arm 5 as a conveyance means which 
receives Wafer W from the auxiliary arm 4, and Is passed is formed, and various processors 
are arranged at the both sides of the migration way of this Maine arm 5. High-pressure jet 
soaping-machine 7A for the brush scrubber 7 and high-pressure jet water for carrying out 
brush washing of the wafer W to wash as these processors is specifically Installed, and 
while a thermal treatment equipment 20 accumulates two sets next to It and is prepared 
for It, two developers 8 are installed in the opposite side of the migration way of the Maine 
arm 5 side by side. 

[0029] Furthermore, through the unit 9 for connection, as another process station 6A, 
before applying a photoresist to Wafer W, the adhesion processor 10 which carries out 
hydrophobing processing of this is formed in the side of the above-mentioned process 
station 6, and cooling equipment 11 is arranged at this lower part. Another thermal 
treatment equipment 20 is accumulated and arranged in two trains [ two ] at each flank of 
these equipments 10 and 11. 

[0030] Moreover, two resist coaters 12 which apply photoresist liquid to Wafer W are 
Installed in the opposite side of these thermal treatment equipments 20 or adhesion 
processor 10 grade side by side across the migration way of the Maine arm 5. In addition, 
the aligner 14 grade for exposing a predetermined detailed pattern on the resist film 
through the Interface unit 13 is prepared in the flank of these resists coater 12. 
[0031] Next, a thermal treatment equipment Is explained to a detail. 
O First operation gestalt drawing 2 is the outline sectional view showing the thermal 
treatment equipment 20 concerning this invention. 

[0032] The above-mentioned thermal treatment equipment 20 possesses the heat- 
treatment section 21 which heat-treats the wafer W conveyed by the above-mentioned 
Maine arm 5 to predetermined temperature, and the standby section 22 of the cooling 
temperature control object 40 which cools the wafer W after being heat-treated in this 
heat-treatment section 21 to predetermined temperature (about 23 degrees C), for 
example, room temperature, (cooling temperature control). 

[0033] The installation base 24 which lays underground and has the heating element 23 
(heater) as a heating means which lays Wafer W and Is heated to predetermined 
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temperature is held by the attachment component 25 at the above-mentioned heat- 
treatment section 21. the periphery side of this installation base 24 ~ the periphery of the 
installation base 24 ~ it should surround ~ the cylinder-like shutter 26 ~ the rise-and-fall 
cylinder 27 ~ the upper and lower sides ~ it is arranged movable and the covering 28 
which has exhaust-port 28a linked to the exhauster which is not illustrated in the center of 
the upper part above the installation base 24 is arranged. 

[0034] In this case, inward-flange 26a is prepared in the lower limit section of a shutter 26. 
A shutter 26 surrounds the installation base 24 in the condition that it was close to the seal 
packing 29 with which the inferior surface of tongue of the installation base attachment 
component 25 was equipped with inward-flange 26a when a shutter 26 went up by the 
drive of the rise-and-fall cylinder 27, and the processing room 30 is formed with covering 
28. When a shutter 26 descends, carr/ing in and taking out of Wafer W of a up to [ the 
installation base 24 ] consist of parts other than standby section 22 possible through the 
clearance between the shutter 26 upper-limit section and the covering 28 bottom section. 
In addition, in case the processing room 30 is formed, about 1mm clearance 31 is formed 
between the upper limit of a shutter 26, and covering 28, and the air which flows in the 
processing room 30 from this clearance 31 is exhausted from exhaust-port 28a. Thus, since 
it can prevent that the air which flowed by discharging the air which flows in the processing 
room 30 from the upper perimeter of Wafer W from upper exhaust-port 28a touches the 
direct wafer W, whenever [ stoving temperature / of heat-treatment of Wafer W ] can be 
made into homogeneity, and heat-treatment of Wafer W can be made into homogeneity. 
[0035] Moreover, on the rise-and-fall plate 33, three support pins 32 as 1st supporter 
material which move to the upper part location of the installation base 24 top and the 
installation base 24 in support of Wafer W stand up to concentric circular, and are prepared 
at the lower part of the installation base 24. It is formed in adiathermic members, such as 
ceramics, a fluororesin, or synthetic rubber, and these support pin 32 is constituted so that 
frequent appearance migration can be carried out above the installation base 24 through 
through tube 24a prepared in the installation base 24 by the drive of the elevator style 34 
which consists of a ball-thread device connected with the rise-and-fall plate 33. 
[0036] On the other hand, the longitudinal-section configuration which consists of the piece 
41 of up cooling and the piece 42 of lower cooling which have been arranged at the wrap 
sandwiches form in the vertical side of the wafer W with which the cooling temperature 
control object 40 arranged in the above-mentioned standby section 22 was moved to the 
upper part location of the installation base 24 by the above-mentioned support pin 32, and 
a piece 43 of connection which connects the end of the pieces 41 and 42 of these cooling is 
mostly formed in the shape of a KO character. Thus, since thickness of the vertical 
direction can be made thin by forming in the shape of a KO character and it can constitute 
in the cantilevered suspension by the piece 43 of connection, it is convenient for migration 
and a configuration can also be simplified. Moreover, while Peltier device 44 as a 
refrigerant is laid underground by the piece 41 of up cooling, the piece 42 of lower cooling, 
or both, the heat sink 45 is arranged behind Peltier device 44, and it is constituted so that 
endoergic [ of the inferior-surface-of-tongue side of the piece 41 of up cooling and the top- 
face side of the piece 42 of lower cooling ] may be carried out, temperature may fall and 
Wafer W can be cooled by energization from the power source which is not illustrated. 
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predetermined temperature (about 23 degrees C), for example, room temperature, in 
addition, the constant temperature wliich was made to build in tubing-lilce passage 44A and 
was cooled by predetermined temperature instead of Peltier device 44 as shown in drawing 
3 - it can also constitute so that water, gas, etc. may be circulated and it may cool. 
[0037] The cooling temperature control object 40 constituted as mentioned above is 
connected with the air cylinder 46 for horizontal migration through rod 46a connected with 
the piece 43 of connection, and it is constituted so that a cooling temperature control 
object 40 can carry out attitude migration toward the wafer W of the upper part location of 
the installation base 24 by the drive of this air cylinder 46. In this case, as shown in 
drawing 4 , the slit 47 for avoiding interference with three support pins 32, and enabling it 
to move the support pin 32 is formed in the piece 42 of lower cooling of a cooling 
temperature control object 40. Thus, by forming a slit 47, by the support pin 32, a cooling 
temperature control object 40 can be moved toward the wafer W moved to the upper part 
location of the installation base 24, the piece 41 of up cooling and the piece 42 of lower 
cooling can be made to be able to approach the vertical side of Wafer W, and cooling 
temperature control of the wafer W can be carried out. Under the present circumstances, 
since Wafer W is thermally intercepted with the installation base 24 by the piece 42 of 
lower cooling, there is no possibility that it may be influenced of the heat from the 
installation base 24. 

[0038] In addition, although the cylinder-like shutter 26 is moved up and down and the 
way is opened outside formation of the processing room 30, and the installation base 24 
with the above-mentioned first operation gestalt, it replaces with vertical movement of a 
shutter 26, or covering 28 and the installation base 24 are moved up and down with 
vertical movement of a shutter 26, and you may make it form the processing room 30 
similarly. Moreover, it is good also as a shutter which replaces with the cylinder shutter 26 
of the above, prepares opening for wafer carrying in / taking out in the side attachment 
wall of the container which holds the installation base 24, and opens and closes this 
opening. Moreover, although a cooling temperature control object 40 is moved where 
Wafer W is supported by the support pin 32, and Wafer W and the cooling temperature 
control object 40 are performing cooling temperature control in the state of non-contact 
with the above-mentioned first operation gestalt, as a fictitious outline shows to drawing 
2 , it is also possible to carry out cooling temperature control in the state of pro squeak tea 
in support of Wafer W with the spacer 48 formed in the top face of the piece 42 of lower 
cooling of a cooling temperature control object 40. 

[0039] O The outline sectional view of the second operation gestalt of the thermal 
treatment equipment which second operation gestalt drawing j requires for this invention, 
and drawing 6 are the V-V view Figs, of drawing 5 . 

[0040] In case the second operation gestalt carries out cooling temperature control of the 
wafer W after heat-treatment, it is the case where it is prevented still more certainly that 
the heat from the installation base 24 affects a cooling temperature control object 40. That 
is, the heat insulation plate 50 which carries out attitude migration is arranged between the 
installation base 24 and a cooling temperature control object 40 outside a shutter 26 from 
a way side, for example, the position in readiness of a cooling temperature control object 
40, and the side which counters, and when it moves forward, slit 47a formed so that it 
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might leave three support pin 32 part for the slit 47 prepared in the piece 42 of lower 
cooling of a cooling temperature control object 40 and other parts might be plugged up is 
prepared in this heat insulation plate 50. And it is the case where it is made to make the 
wafer W by which narrows the part opened for free passage by existence of the slit 47 of a 
cooling temperature control object 40 as much as possible, and cooling temperature control 
is carried out to the installation base 24 intercept, by inserting a heat insulation plate 50 
between the installation base 24 and a cooling temperature control object 40, advancing it 
according to the migration device which is not illustrated, and locating the support pin 32 in 
slit 47a of a heat insulation plate 50. 

[0041] As mentioned above, by making a heat insulation plate 50 intervene between the 
installation base 24 and a cooling temperature control object 40, transfer of the heat from 
the installation base 24 to a cooling temperature control object 40 can be intercepted 
certainly, and it can prevent certainly that the wafer W after heat-treatment is influenced of 
the heat from the installation base 24 at the time of cooling temperature control. 
[0042] In addition, although the above-mentioned second operation gestalt explained the 
case where a heat insulation plate 50 was arranged in the position in readiness of a cooling 
temperature control object 40, and the location which counters, it is not necessary to make 
the arrangement location of a heat insulation plate 50 not necessarily counter with the 
position in readiness of a cooling temperature control object 40, and it may be arranged in 
the location which the location of arbitration is sufficient as as long as it prepares the 
support pin 32 and slit in which it does not interfere 47a at the time of migration of a heat 
insulation plate 50, for example, intersects perpendicularly to the space of drawing 5 . In 
addition, in the second operation gestalt, since other parts are the same as the above- 
mentioned first operation gestalt, the same sign is given to the same part and the 
explanation is omitted. 

[0043] O The outline sectional view of the third operation gestalt of the thermal treatment 
equipment which third operation gestalt drawing 7 requires for this invention, and drawing 
8 are the outline perspective views showing the important section of the third operation 
gestalt. 

[0044] In case the third operation gestalt carries out cooling temperature control of the 
wafer W after heat-treatment, it is another case where it Is prevented still more certainly 
that the heat from the installation base 24 affects a cooling temperature control object 40. 
To namely, one side of the location where a way side counters outside the shutter 26 on 
the flat surface between the installation base 24 and a cooling temperature control object 
40 The air supply nozzle 60 (air supply means) linked to the source of air supply which is 
not illustrated Is arranged. In another side The air siphon 61 linked to the exhauster which 
is not illustrated is arranged. It is the case where attract the ordinary temperature or the 
cooled air for heat insulation supplied between the installation base 24 and a cooling 
temperature control object 40 from the air supply nozzle 60 from the air siphon 61, and the 
sheet-like air space 62 for heat insulation is formed between the installation base 24 and a 
cooling temperature control object 40. In this case, as shown in drawing 8 , the air space 
62 for heat insulation can be easily formed In the shape of a sheet by forming nozzle-hole 
60a of the air supply nozzle 60 and suction opening 61a of the air siphon 61 which were 
formed in the shape of a slit the peripheral face of a shutter 26, and in the shape of [ of 
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the shape of radii of an analog ] flat. 

[0045] As mentioned above, it can prevent that heat transfer of the heat of the installation 
base 24 is carried out to a cooling temperature control object 40 side by forming the air 
space 62 for heat insulation between the installation base 24 and a cooling temperature 
control object 40. In addition, it is more desirable to convey the following wafer W on the 
installation base 24, after the temperature of the installation base 24 reaches 
predetermined temperature in case the following wafer W is heat-treated, since the 
temperature of the installation base 24 falls with the air for heat insulation. In addition, in 
the third operation gestalt, since other parts are the same as the above-mentioned first 
operation gestalt, the same sign is given to the same part and the explanation is omitted. 
[0046] O Fourth operation gestalt drawing 9 is the outline sectional view showing the 
important section of the fourth operation gestalt of the thermal treatment equipment 
concerning this invention. 

[0047] The fourth operation gestalt is the case where the wafer W before supplying and 
carrying out cooling temperature control of ordinary temperature or the cooled inert gas 
toward Wafer W from a cooling temperature control object 40 is permuted by the inert gas 
ambient atmosphere. Namely, while forming in the inferior-surface-of-tongue side of the 
piece 41 of up cooling of a cooling temperature control object 40 N2 gas-supply path 70 
linked to the source of supply of the inert gas, for example, nitrogen (N2) gas, which is not 
illustrated By setting spacing to this N2 gas-supply path 70 suitably, and forming many 
nozzle holes 71 in it, it is the case where N2 gas which flows into N2 gas-supply path 70 
from the source of N2 gas supply is supplied in the shape of a shower toward the wafer W 
before cooling temperature control is carried out. 

[0048] In addition, although the above-mentioned fourth operation gestalt explained the 
case where formed N2 gas-supply path 70 and a nozzle hole 71 in the piece 41 of up 
cooling of a cooling temperature control object 40, and N2 gas was supplied to the top face 
of Wafer W, N2 gas-supply path 70 and a nozzle hole 71 are formed like the top-face side 
of the piece 42 of lower cooling, and you may make it supply N2 gas also to the inferior 
surface of tongue of Wafer W. Moreover, you may make it supply the inert gas of the air 
replaced with and defecated by N2 gas or others. 

[0049] Before carrying out cooling temperature control of the wafer W heat-treated by 
constituting as mentioned above, N2 gas can be supplied to Wafer W and an elevated- 
temperature ambient atmosphere can be permuted by the low-temperature inert gas 
ambient atmosphere. Therefore, since cooling temperature control of the front face of the 
heat-treated wafer W can be beforehand carried out to the bottom of the same low- 
temperature ambient atmosphere, distribution can be further made into homogeneity 
whenever [ field internal temperature / of Wafer W ]. Moreover, according to N2 gas 
regurgitation air current, high-speed cooling of the wafer W can be carried out, and the 
processing time to target cooling temperature can also be shortened. 
[0050] In addition, in the fourth operation gestalt, since other parts are the same as the 
above-mentioned first operation gestalt, the same sign is given to the same part and the 
explanation is omitted. 

[0051] O Fifth operation gestalt drawing 10 is the outline side elevation showing the mode 
of the important section of the fifth operation gestalt of the thermal treatment equipment 
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concerning this invention of operation. 

[0052] Ttie fifth operation gestalt is the case where it enables it to aim at compaction of 
cooling processing. That is, it is the case where nan-ow spacing of the piece 41 of up 
cooling of a cooling temperature control object 40 or/and the piece 42 of lower cooling, 
and Wafer W, and it enables it to aim at promotion of cooling temperature control. In this 
case, in order to make the wafer W after cooling temperature control take out smoothly, 
the piece 41 of up cooling and the piece 42 of lower cooling of a cooling temperature 
control object 40 are formed in another object, elastic cylinder equipment 80 is interposed 
between bracket 41a which protrudes on the end of the pieces 41 and 42 of these cooling, 
and 42a, and the drive of cylinder equipment 80 constitutes from this invention possible 
[ adjustment of spacing of the piece 41 of up cooling, and the piece 42 of lower cooling ]. 
[0053] Thus, by constituting, at the time of the cooling temperature control of Wafer W, as 
shown in drawing 10 (a), contraction actuation of the cylinder equipment 80 can be carried 
out, spacing of the piece 41 of up cooling and the piece 42 of lower cooling, i.e., spacing of 
Wafer W and the pieces 41 and 42 of cooling, can be narrowed, and cooling-temperature- 
control processing can be performed. Moreover, as shown in drawing 10 (b) after cooling 
temperature control, expanding actuation of the cylinder equipment 80 can be carried out, 
spacing of Wafer W and the pieces 41 and 42 of cooling can be extended, and the wafer W 
which inserts the Maine arm 5 between Wafer W and the piece 42 of lower cooling, and is 
supported by the support pin 32 can be delivered to the Maine arm 5. 
[0054] O Sixth operation gestalt drawing 11 Is the outline sectional view showing the sixth 
operation gestalt of the thermal treatment equipment concerning this invention. 
[0055] The sixth operation gestalt is the case where enable it to perform cooling 
temperature control of Wafer W In locations other than the upper part location of the 
installation base 24, and it enables it to deliver the wafer W after cooling temperature 
control in the position in readiness of a cooling temperature control object 40. 
[0056] In this case, a deliver/ means to come to prepare support pin 32of ** three 2nd a 
which is the 2nd supporter material which stands up to concentric circular on the rise-and- 
fall plate 33 which carries out vertical migration by elevator style 34a formed by the ball- 
thread device like the support pin 32 (1st support pin) arranged in the standby section 22 
of a cooling temperature control object 40 under the above-mentioned installation base 
24a is constituted. 

[0057] as mentioned above, 2nd support pin 32a for delivery of Wafer W to the standby 
section 22 of a cooling temperature control object 40 ~ the upper and lower sides ~ after 
receiving the wafer W moved to the upper part location of the installation base 24 by the 
rise of the 1st support pin 32 after being heat-treated in the heat-treatment section 21 by 
arranging movable with a cooling temperature control object 40, a cooling temperature 
control object 40 can be moved to the standby section 22, and cooling temperature control 
of the wafer W can be carried out. Under the present circumstances, if cooling temperature 
control is started while moving a cooling temperature control object 40 to the standby 
section 22, compaction of the time amount of cooling temperature control can be aimed at. 
After cooling temperature control is completed, elevator style 34a can be made to be able 
to drive, 2nd support pin 32a can be moved toward a cooling temperature control object 
40, and where the wafer W on the piece 42 of lower cooling is supported. Wafer W can be 
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delivered to the Maine arm 5. 

[0058] Therefore, since cooling temperature control of the wafer W after heat-treatment is 
performed in the location distant from the upper part location of the installation base 24 
according to the sixth operation gestalt, effect by the heat from the Installation base 24 can 
be lessened, and the homogeneity of distribution can be raised further whenever [ field 
internal temperature / of Wafer W ]. Moreover, the wafer W which should be heated next 
can be immediately laid in the installation base 24, and heat-treatment can be started. 
[0059] Next, the heat treatment approach of this invention is explained with reference to 
drawing 1212 and drawing 13 . 

[0060] * The heat treatment approach A heat treatment approach A is the approach of 
heat-treating and cooling-temperature-control processing Wafer W using the thermal 
treatment equipment of the above-mentioned first operation gestalt thru/or the fifth 
operation gestalt. First, if the first operation gestalt is explained as an example of 
representation below, as shown in drawing 12 (a), will make the heater 23 laid under the 
Installation base 24 generate heat, or it will be made to generate heat beforehand, where 
Wafer W is laid on the installation base 24 of the heat-treatment section 21, and will heat- 
treat to Wafer W under predetermined time and predetermined temperature (50-180 
degrees C) (heating process). Under the present circumstances, the air which flows in the 
processing room 30 from the clearance 31 between a shutter 26 and covering 28 is 
exhausted from an exhaust port. 

[0061] Next, as shown in drawing 12 (b), the support pin 32 is gone up and Wafer W is 
moved to the upper part location of the installation base 24 (migration process). A shutter 
26 is dropped and the up side of the installation base 24 is made to open wide at this time. 
Next, as shown in drawing 12 (c), the cooling temperature control object 40 which was 
standing by in the standby section 22 is moved toward the wafer W currently supported by 
the support pin 32. Wafer W is located between the piece 41 of up cooling, and the piece 
42 of lower cooling, and it energizes to a Peltier device (not shown in drawing 12 ), or 
energizes beforehand, and cooling processing of the wafer W is carried out until it becomes 
predetermined time and predetermined temperature (room temperature: 23 degrees C) 
(cooling-temperature-control process). 

[0062] And after the cooling temperature control of Wafer W, i.e., heat treatment, is 
completed, the Maine arm (not shown) is inserted under the wafer W currently supported 
by the support pin 32, the Maine arm receives Wafer W, and it conveys to the following 
down stream processing. 

[0063] Although the above-mentioned heat treatment approach A is the case where the 
above-mentioned first operation gestalt is made into representation, when heat-treating 
with the thermal treatment equipment of the second operation gestalt and the third 
operation gestalt, it makes a heat insulation plate 50 intervene between the installation 
base 24 and a cooling temperature control object 40 in the case of a cooling-temperature- 
control process, or forms the air space 62 for heat insulation. Moreover, in heat-treating 
with the thermal treatment equipment of the fourth operation gestalt, before carrying out 
cooling temperature control of the heat-treated wafer W, inert gas, such as for example, 
N2 gas, is supplied to Wafer W, and the front face of Wafer W is permuted by the inert gas 
ambient atmosphere, moreover, in heat-treating with the thermal treatment equipment of 
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the fifth operation gestalt Cylinder equipment 80 is shrunic in the case of a cooling- 
temperature-control process, and spacing of the piece 41 of up cooling and the piece 42 of 
lower cooling is narrowed. After cooling temperature control Expand cylinder equipment 80, 
extend spacing of the piece 41 of up cooling, and the piece 42 of lower cooling, the Maine 
arm is made to insert under the wafer W currently supported by the support pin 32, and 
Wafer W is received. 

[0064] * The heat treatment approach B heat treatment approach B is the case where 
Wafer W is heat-treated using the thermal treatment equipment of the above-mentioned 
sixth operation gestalt, and first, as shown in drawing 13 **, it lays the wafer W conveyed 
by the Maine arm 5 on the installation base 24 of the heat-treatment section 21 like the 
heat treatment approach A. Make the heater 23 laid under the installation base 24 
generate heat in this condition, or it is made to generate heat beforehand, and heat-treats 
to Wafer W under predetermined time and predetermined temperature (50-180 degrees C) 
(heating process). 

[0065] Next, the 1st support pin 32 is gone up and Wafer W is moved to the upper part 
location of the installation base 24 (migration process). A shutter 26 is dropped and the up 
side of the installation base 24 is made to open wide at this time. Next, as shown in 
drawing 13 **, the cooling temperature control object 40 which was standing by in the 
standby section 22 is moved toward the wafer W currently supported by the 1st support 
pin 32, and Wafer W is received to a cooling temperature control object 40. And cooling 
processing of the wafer W is carried out until it energizes a Peltier device (not shown), or it 
energizes beforehand and it becomes predetermined time and predetermined temperature 
(room temperature: 23 degrees C), after moving a cooling temperature control object 40 to 
the standby section 22 as shown in drawing 13 ** (cooling-temperature-control process). 
[0066] After going up 2nd support pin 32a, supporting Wafer W, after the cooling 
temperature control of Wafer W, i.e., heat treatment, is completed, inserting the Maine 
arm 5 under the wafer W and receiving Wafer W, the Maine arm 5 is retreated from the 
standby section 22, and it conveys to the following down stream processing (refer to 
drawing 13 ** and **). 

[0067] * It is the case where Wafer W is heat-treated using the thermal treatment 
equipment of the above-mentioned sixth operation gestalt, and in the above-mentioned 
heat treatment approach B, in case the heat treatment approach C heat treatment 
approach C receives the heat-treated wafer W with a cooling temperature control object 40 
and moves to the standby section 22, it energizes a Peltier device (not shown), or 
energizes it beforehand, and is the case where the cooling processing (cooling temperature 
control) of the wafer W is made to be carried out. In the heat treatment approach C, since 
other heat-treatment and the conveyance process of a wafer are the same as the heat 
treatment approach B, explanation is omitted. 

[0068] O The perspective view of the spreading and the development system of the semi- 
conductor wafer with which seventh operation gestalt drawing 14 applied the processor of 
the seventh operation gestalt of this invention, and drawing 15 R> 5 are the outline 
sectional views showing the important section of the processor of the seventh operation 
gestalt. 

[0069] the case where spreading and the development system 1 of the above-mentioned 
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semi-conductor wafer are shown in drawing 1 - the same -- that end side -- many - it has 
the carrier station 3 constituted possible [ four piece installation ], and two or more 
cassettes 2 which hold several wafers W are formed in the auxiliary arm 4 which performs 
carrying in and taking out of Wafer W, and positioning of Wafer W in the center section of 
this carrier station 3. Moreover, the process station 6 is arranged in the side by the side of 
the carrier station 3 of spreading and the development system 1. Furthermore, while being 
prepared in the die-length direction (the direction of X), the direction (the direction of Y) 
which intersects perpendicularly to this, and a perpendicular direction (Z direction) movable 
and possible [ rotation (theta) ] in the center section The Maine arm 5 as 1st conveyance 
means which receives Wafer W from the auxiliary arm 4, and is passed is formed. To the 1 
side of the migration way of this Maine arm 5 The heat treatment section 100 which 
accumulated and prepared the brush scrubber 7, high-pressure jet soaping-machine 7A, 
and heating unit 21A and refrigeration unit llA mentioned above is arranged, and the 
developer 8 (development unit) is arranged in the two-set juxtaposition condition at the 
side else. In this case, on one-set of refrigeration unit llA, three-set unit [ of heating ] 21A 
is arranged, and the heat treatment section 100 is formed. 

[0070] On the other hand, through the unit 9 for connection, as another process station 
6A, before applying a photoresist to Wafer W, the adhesion processor 10 which carries out 
hydrophobing processing of this is formed in the side of the above-mentioned process 
station 6. Two trains of heat treatment sections 100 which accumulated three-set unit [ of 
heating ] 21A on one-set of refrigeration unit llA are arranged at the flank of this adhesion 
device 10. 

[0071] Moreover, two resist coaters 12 (spreading unit) which apply photoresist liquid to 
Wafer W are installed in the opposite side of these heat treatment section 100 or adhesion 
processor 10 grade side by side across the migration way of the Maine arm 5. The resist 
processing section consists of this resist coater 12 and an above-mentioned developer 8. In 
addition, the aligner 14 grade for exposing a predetermined detailed pattern on the resist 
film through the interface unit 13 is prepared in the flank of these resists coater 12. 
[0072] Moreover, the subarm 90 as 2nd conveyance means which delivers the wafer W 
with which heat-treatment was performed by heating unit 21A to reception and 
refrigeration unit llA is formed in the Maine arm 5 and the opposite side of the above- 
mentioned heat treatment section 100 moyable and possible [ rotation (theta) ] to X, Y, 
and a Z direction. The cooling temperature-control function possesses on this subarm 90. 
That is, the longitudinal-section configuration which connected the end of the piece 41 of 
up cooling and the piece 42 of lower cooling by the piece 43 of connection is mostly formed 
in the shape of a KO character like the cooling temperature control object 40 mentioned 
above, and Peltier device 44 is laid underground by the piece 41 of up cooling, the piece 42 
of lower cooling, or both as a cooling means. The heat generated from this Peltier device 
44 is emitted toward vertical space by the radiator and the above-mentioned piece of 
cooling itself which Is not illustrated. 

[0073] in this case, it is moved in the direction of X along the conveyance way which is not 
illustrated, for example, the subarm 90 moves to a Z direction according to the ball-thread 
device 91 ~ having ~ and an air cylinder (not shown) ~ heating unit 21A or refrigeration 
unit llA ~ receiving ~ an attitude (the direction of Y) ~ it is constituted movable. 
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[0074] The above-mentioned heating unit 21A has carrying-in / taldng-out opening 21a of 
the l^aine arm 5 in 1 side, as shown in drawing 15 . The installation base 24 which lays 
underground and has the heating element 23 (heater) as a heating means which lays 
Wafer W and is heated to predetermined temperature is provided like the heat-treatment 
section 21 of the thermal treatment equipment 20 mentioned above in case 21c which 
forms in the side else the processing room which has taking-out opening 21b of the subarm 
90. Moreover, it is constituted so that frequent appearance migration can be carried out 
above the installation base 24 by the drive of the elevator style which three support pins 32 
which penetrate the installation base 24 and support Wafer W down this installation base 
24 do not illustrate. In addition, shutter 26A is arranged in above-mentioned carrying-in / 
taking-out opening 21a and taking-out opening 21b possible [ closing motion ], 
respectively. Moreover, exhaust-port 28a is prepared in the upper part of case 21c. 
[0075] Moreover, refrigeration unit llA possesses the installation base 24 which lays 
underground and has lid of refrigerant paths as a cooling means to lay Wafer W in case 
11c which has carrying-in / taking-out opening 11a of the Maine arm 5, and carrying-in 
opening lib of the subarm 90 like heating unit 21A, and to cool to predetermined 
temperature. Moreover, it is constituted so that frequent appearance migration can be 
carried out above the installation base 24 like heating unit 21A by the drive of the elevator 
style which support pin 32A does not illustrate. In addition, shutter 26B is arranged in 
carr/ing-in / taking-out opening 11a and carrying-in opening lib possible [ closing 
motion ], respectively. 

[0076] Next, the mode of the processor of this invention constituted as mentioned above of 
operation is explained. The wafer W by which exposure processing was carried out with the 
aligner 14 is conveyed by heating unit 21A by the Maine arm 5, and heat-treatment is 
performed at predetermined time and predetermined temperature. After this heat- 
treatment is carried out a degree, the support pin 32 goes up and Wafer W is moved above 
the installation base 24. At this time, shutter 26A descends and taking-out opening 21b is 
opened wide, and the wafer W by which the subarm 90 is supported by the support pin 32 
is received, and it retreats, and carries in in refrigeration unit llA from descending 
carrying-in opening lib by which refrigeration unit llA was opened wide. Wafer W can be 
cooled during conveyance by energizing Peltier device 44 in the case of this conveyance. 
The subarm 90 retreats from refrigeration unit llA, after delivering Wafer W to support pin 
32A which projects above the installation base 24 of refrigeration unit llA. 
[0077] After the subarm 90 retreats, while shutter 26of refrigeration unit llA A goes up 
and closing carrying-in opening lib, support pin 32A descends and Wafer W is laid on 
installation base 32A. Wafer W is cooled to predetermined temperature (23 degrees C), for 
example, a room temperature, with the refrigerant which flows in this condition in lid of 
refrigerant paths laid under the installation base 32A. 

[0078] Therefore, since the heat-treated wafer W is immediately conveyed by refrigeration 
unit llA by the subarm 90, when the Maine arm 5 is conveying other wafers W or a certain 
timing which Wafer W receives for convenience' sake is overdue, the wafer W of heating 
unit 21A can prevent being thermal influenced in overheating etc. When forming a pattern 
especially using the chemistry magnification mold resist film, it is suitable at the point that 
it can prevent receiving a bad influence which the line breadth of the pattern of Wafer W 
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does not become homogeneity, but is changed. 

[0079] O although the other seventh operation gestalten of the operation gestalt 1 above 
explained the case where accumulated heating unit 21A and refrigeration unit llA 
perpendicularly, and they had been arranged -- heating unit 21A and refrigeration unit llA 
- also **(ing) - it is not necessary to arrange perpendicularly and you may arrange 
horizontally, moreover, heating unit 21A and refrigeration unit llA - the need - 
responding - ******** of arbitration - things are made. Moreover, although Peltier device 
44 Is used as a cooling temperature-control function to provide on the subarm 90, with the 
above-mentioned seventh operation gestalt, the heat insulation plate 50 which could use 
cooling means other than Peltier device 44, and was explained with the above second 
thru/or the fifth operation gestalt, and the air-space 62 grade for heat insulation may be 
made to apply. 

[0080] 2) Although the above-mentioned operation gestalt explained the case where the 
heat treatment approach of this invention and equipment were applied to spreading and 
the development system of a semi-conductor wafer, of course, it is applicable also to that 
in which the semi-conductor wafer of other down stream processing and processing 
systems carries out heating and cooling-temperature-control processing. Moreover, it is 
applicable also to heat treatment of LCD substrates other than a semi-conductor wafer, CD, 
etc. 
[0081] 

[Effect of the Invention] According to this invention, the following effectiveness is acquired 
as explained above. 

[0082] 1) Since a processed object can be moved to the upper part location of a heating 
means and a processed object can be cooled to predetermined temperature with a cooling 
temperature control object, after laying a processed object on a heating means (installation 
base) and heating to predetermined temperature, while being able to aim at heating of a 
processed object and compaction of the cooling processing time, equalization of 
distribution and improvement in the product yield can be aimed at whenever [ field internal 
temperature / of a processed object ]. 

[0083] 2) By performing cooling processing of a processed object in the delivery location of 
the side of a heating means besides the upper part location of a heating means (installation 
base), the thermal effect by the heating means can be lessened as much as possible, and 
cooling processing can be performed. Moreover, by delivering cooling of a processed object 
from the upper part of a heating means, and performing it during migration in a location, 
cooling processing can be carried out during conveyance of a processed object, and 
improvement in a throughput can be aimed at. 

[0084] 3) In case a processed object is moved to the upper part location of an installation 
base and it cools with a cooling temperature control object, by making a heat insulation 
plate intervene between an installation base and a cooling temperature control object, or 
supplying the air for heat insulation, the heat by which heat transfer is carried out to a 
cooling temperature control object from an installation base in addition to the above 1 can 
be intercepted, and effect of the heat from an installation base can be lessened as much as 
possible. 

[0085] 4) After permuting the processed object which was heat-treated by supplying inert 
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gas towards a processed object from an inert gas supply means in addition to the above 1 
by the inert gas ambient atmosphere, it can cool, and can adjust to predetermined 
temperature and whenever [ field internal temperature / of a processed object ] can be 
further made into homogeneity. 

[0086] 5) While the 1st conveyance means which conveys between the heat treatment 
section and the resist processing sections for a processed object can convey quickly the 
processed object with which heat treatment was performed by establishing independently 
2nd conveyance means by which between the predetermined units of heat treatment 
circles conveys a processed object to a refrigeration unit and can lessen the thermal effect 
of a processed object as much as possible, improvement in a throughput can be aimed at. 
Moreover, by giving a temperature-control function to the 2nd conveyance means, cooling 
processing can be performed during conveyance of a processed object, and Improvement 
in a throughput can be aimed at further. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

rPrawinq 11 It is the perspective view of the spreading and the development system of the 
semi-conductor wafer which applied the thermal treatment equipment of this invention. 
[Drawinq 21 It is the outline sectional view showing the first operation gestalt of the 
thermal treatment equipment concerning this invention. 

FDrawinq 31 It is the outline sectional view showing an example of the cooling temperature 
control object in this invention. 

rPrawinq 41 It is the decomposition perspective view showing the installation base and 
cooling temperature control object in this Invention. 

[Drawing 51 It is the outline sectional view of the second operation gestalt of the thermal 
treatment equipment concerning this invention. 
rPrawinq 61 It is the V-V view Fig. of drawing 5 . 

FDrawinq 71 It is the outline sectional view of the third operation gestalt of the thermal 
treatment equipment concerning this Invention. 

[ Prawinq 81 It is the outline perspective view showing the important section of the third 
operation gestalt. 

[Prawinq 91 It is the outline sectional view showing the important section of the fourth 
operation gestalt of the thermal treatment equipment concerning this invention. 
fPrawinq 101 It is the outline side elevation showing the mode of the important section of 
the fifth operation gestalt of the thermal treatment equipment concerning this invention of 
operation. 

FPrawinq 111 It Is the outline sectional view showing the sixth operation gestalt of the 
thermal treatment equipment concerning this invention. 

FPrawinq 121 It Is the explanatory view showing an example of the heat treatment 
approach of this invention. 

FPrawinq 131 It is the outline top view showing another example of the heat treatment 
approach of this invention. 

FPrawinq 141 It Is the perspective view of the spreading and the development system of 
the semi-conductor wafer which applied the processor of this invention. 
FPrawinq 151 It Is the outline sectional view showing the important section of the above- 
mentioned processor. 
[Pescriptlon of Notations] 
5 Maine Arm (1st Conveyance Means) 



http://www4.lpdl.nclpi.go.jp/cgi-bin/tran_web_cgi_ejje 



2005/11/22 



JP,08.-162405,A [DESCRIPTION OF DRAWINGS] 



2/2 ^-v 



llA Refrigeration unit 

21 Heat-treatment Section 
21 A Heating unit 

22 Standby Section 

23 Heater (Heating Element) 

24 Installation Base (Heating Means) 
26 Shutter 

30 Processing Room 

32 Support Pin (Supporter l^laterial, 1st Supporter Material) 

32a The 2nd support pin (2nd supporter material) 

40 Cooling Temperature Control Object 

42 Peltier Device 

50 Heat Insulation Plate 

60 Air Supply Nozzle (Air Supply Means) 

62 Air Space for Heat Insulation 

70 N2 Gas-Supply Path 

71 Nozzle Hole 

90 SubArm (2nd Conveyance Means) 

100 Heat Treatment Section 

W Semi-conductor wafer (processed object) 



[Translation done.] 
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[Proposed Amendment] 
[Document Name] Description 

[Title of the Invention] It is a processor to the heat treatment approach and a thermal- 
treatment-equipment list. 
[Claim(s)] 

[Claim 1] The process which lays a processed. object on a heating means and is heated to 
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predetermined temperature. 

The process which moves the above-mentioned processed object to the upper part location 
of the above-mentioned heating means after heat-treatment, 

The heat treatment approach characterized by having the process which cools a processed 
object to predetermined temperature with a cooling temperature-control means to move 
toward the above-mentioned processed object. 

[Claim 2] The process which lays a processed object on a heating means and is heated to 
predetermined temperature, 

The process which moves the above-mentioned processed object to the upper part location 
of the above-mentioned heating means after heat-treatment. 

The process which passes a processed object to a cooling temperature-control means to 
move toward the above-mentioned processed object. 

The heat treatment approach characterized by having the process which moves the above- 
mentioned cooling temperature-control means to the location of the side of the above- 
mentioned heating means, and is cooled to predetermined temperature. 
[Claim 3] The process which lays a processed object on a heating means and is heated to 
predetermined temperature. 

The process which moves the above-mentioned processed object to the upper part location 
of the above-mentioned heating means after heat-treatment, 

The process which passes a processed object to a cooling temperature-control means to 
move toward the above-mentioned processed object. 

The heat treatment approach characterized by having the process cooled to predetermined 
temperature, moving the above-mentioned cooling temperature-control means to the side 
of the above-mentioned heating means. 

[Claim 4] The installation base which has the heating element which lays a processed 
object and is heated to predetermined temperature. 

The thermal treatment equipment characterized by providing a receipt means to cover the 
table rear face of the above-mentioned processed object on the above-mentioned 
installation base, and to receive a processed object. 
[Claim 5] In a thermal treatment equipment according to claim 4, 

The thermal treatment equipment characterized by providing a cooling temperature-control 
function for the above-mentioned receipt means. 

[Claim 6] The installation base which has the heating element which lays a processed 
object and is heated to predetermined temperature, 

Supporter material displaced relatively to an installation base that the above-mentioned 
processed object should be estranged on the above-mentioned installation base, 
the direction of the above-mentioned processed object supported in the above-mentioned 
supporter material ~ going ~ an attitude ~ the thermal treatment equipment characterized 
by being movable and providing the cooling temperature control object which receives a 
processed object. 

[Claim 7] The installation base which has the heating element which lays a processed 
object and is heated to predetermined temperature, 

1st supporter material displaced relatively to an installation base that the above-mentioned 

processed object should be estranged on the above-mentioned installation base, 

the direction of the above-mentioned processed object supported in the above-mentioned 
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supporter material - going - an attitude -- the cooling temperature control object which is 
movable and receives a processed object. 

The thermal treatment equipment characterized by providing the 2nd supporter material 
which is prepared in the cooling temperature control object position in readiness of the side 
of the above-mentioned installation base, and receives the above-mentioned processed 
object from the above-mentioned cooling temperature control object. 
[Claim 8] The installation base which has the heating element which lays a processed 
object and is heated to predetermined temperature. 

Supporter material displaced relatively to an installation base that the above-mentioned 
processed object should be estranged on the above-mentioned installation base, 
the direction of the above-mentioned processed object supported in the above-mentioned 
supporter material ~ going ~ an attitude ~ the cooling temperature control object which is 
movable and receives a processed object. 

The thermal treatment equipment characterized by providing the heat insulation plate 
which intervenes between the above-mentioned installation base and a cooling 
temperature control object. 

[Claim 9] The installation base which has the heating element which lays a processed 
object and is heated to predetermined temperature, 

Supporter material displaced relatively to an Installation base that the above-mentioned 
processed object should be estranged on the above-mentioned installation base, 
the direction of the above-mentioned processed object supported in the above-mentioned 
supporter material - going ~ an attitude ~ the cooling temperature control object which is 
movable and receives a processed object. 

The thermal treatment equipment characterized by providing an air supply means to supply 
the air for heat insulation between the above-mentioned installation base and a cooling 
temperature control object. 

[Claim 10] The installation base which has the heating element which lays a processed 
object and is heated to predetermined temperature. 

Supporter material displaced relatively to an installation base that the above-mentioned 
processed object should be estranged on the above-mentioned installation base, 
the direction of the above-mentioned processed object supported in the above-mentioned 
supporter material ~ going ~ an attitude ~ the cooling temperature control object which is 
movable and receives a processed object. 

The thermal treatment equipment characterized by providing a gas supply means to be 
formed in the above-mentioned cooling temperature control object, and to supply inert gas 
or defecation air towards the above-mentioned processed object. 
[Claim 11] In a thermal treatment equipment according to claim 6 to 10, 
The thermal treatment equipment characterized by forming so that an installation base and 
a processed object can be intercepted in fields other than this slit while preparing supporter 
material and the slit in which it does not interfere in the above-mentioned cooling 
temperature control object, when this cooling temperature control object moved in the 
direction of the processed object supported in supporter material. 
[Claim 12] In a thermal treatment equipment according to claim 8, while preparing the slit 
which does not interfere with supporter material in case this cooling temperature control 
object moves in the direction of the processed object supported in supporter material in the 
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above-mentioned cooling temperature control object, it forms so that an installation base 
and a processed object can be intercepted In fields other than this slit, 
the direction of the above-mentioned processed object supported in the above-mentioned 
supporter material in the above-mentioned heat insulation plate ~ going ~ an attitude ~ 
the thermal treatment equipment characterized by to form so that an installation base and 
a processed object may be intercepted in fields other than this slit while preparing the 
above-mentioned supporter material and the slit in which it does not interfere, when it 
formed movable and this heat insulation plate moved to the heat insulation plate of a 
parenthesis In the direction of the above-mentioned processed object. 
[Claim 13] The heat treatment section which has the refrigeration unit cooled to the 
heating unit and predetermined temperature which heat a processed object to 
predetermined temperature. 

The resist processing section of the spreading unit which applies resist liquid to the above- 
mentioned processed object, and the development unit which carries out a development 
which has one either at least. 

The 1st conveyance means which conveys between the above-mentioned heat treatment 
section and the above-mentioned resist processing sections for the above-mentioned 
processed object at least. 

The processor characterized by providing the 2nd conveyance means which conveys 
between the above-mentioned predetermined units of heat treatment circles for the above- 
mentioned processed object. 
[Claim 14] In a processor according to claim 13, 

The processor characterized by providing a cooling temperature-control function for the 

conveyance means of the above 2nd. 

[Claim 15] In a processor according to claim 13 or 14, 

The processor characterized by having held the peripher/ of a processed object with the 
conveyance means of the above 1st, having conveyed the processed object, and conveying 
it with the conveyance means of the above 2nd as the table rear face of the above- 
mentioned processed object Is covered. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a processor at the heat treatment 
approach and thermal-treatment-equipment list which cool to predetermined temperature 
and carr/ out the temperature control of the processed object, after heating a processed 
object. 
[0002] 

[Description of the Prior Art] Generally, a photolithography technique is used for the front 
face of processed objects, such as a semi-conductor wafer (a wafer is told to below), a 
circuit pattern is reduced in the production process of a semiconductor device, it imprints to 
a photoresist, and the development of this is carried out. 

[0003] In this photolithography process, in order to remove the dust and dirt on an 
unsettled wafer first, a wafer front face is washed, and that afterbaking desiccation 
processing is performed. And after cooling, a wafer is conveyed to a resist coater, for 
example, spreading formation of the resist film |s promptly carried out on a wafer front face 
with a spin coat method. Then, a wafer is conveyed by heating apparatus, and in order to 
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evaporate a solvent from the resist film, predetermined time and predetermined 
temperature (before or after 80 degrees C) prebaking processing are performed. Then, it is 
cooled, for example to a room temperature (23 degrees C), it is conveyed by the aligner, 
and exposure processing is performed. The wafer after exposure processing is conveyed by 
heating apparatus, and BEKU processing (postexposure-bake processing) is performed at 
predetermined time and predetermined temperature. After the wafer which this BEKU 
processing ended is conveyed by the developer and a development is performed here, it is 
again conveyed by heating apparatus, postbake processing (after [ development ] BEKU 
processing) is performed at predetermined time and predetermined temperature (50-180 
degrees C), and heating evaporation of the developer which remains to the photoresist 
after development is carried out. Then, a wafer is conveyed by the cooling system, and to a 
room temperature (23 degrees C), cooling, i.e., after a temperature control is carried out, it 
is conveyed to the following process. 

[0004] Since It is necessary in a photolithography process to perform cooling processing to 
a room temperature as mentioned above before being conveyed by the subsequent 
process while the wafer processed is heat-treated by predetermined temperature before 
and after a development before resist spreading, heating and heat treatment of cooling are 
made into the important process. 

[0005] By the way, it is because of heating apparatus and a cooling system being arranged 
in this conventional kind of photolithography process in another location, and conveying the 
wafer after heat-treatment to a cooling system with conveyance means, such as a robot. At 
the time of conveyance, temperature changed in response to the effect of self-heat 
dissipation, cooling by the surrounding air current, etc., and it became uneven distributing 
a wafer whenever [ field internal temperature ], consequently an ununiformity, 
development unevenness, etc. of thickness of a resist arose, and there was a problem of 
causing lowering of the product yield. 

[0006] The technique given [ as a means to prevent the self-heat dissipation at the time of 
conveyance of a wafer and the effect of cooling by the air current ] in JP,6-29203,A is 
known. A technique given in this JP,6-29203,A, It is a thermal treatment equipment 
possessing the heat insulation shutter which is installed in the upper part in a BEKU unit. Is 
installed in the heater which heats a wafer by non-contact from the upper part, and the 
lower part in a BEKU unit, is installed between the cooling plate which cools a wafer, the 
rise-and-fall pin which moves the wafer in a BEKU unit up and down in the condition of 
having supported horizontally, and a heater and a cooling plate, and halves a closed space 
in a BEKU unit up and down. 
[0007] 

[Problem(s) to be Solved by the Invention] However, since it is the structure of heating a 
wafer in this conventional kind of thermal treatment equipment at the heater installed in 
the upper non-contact location of a wafer, while requiring much time amount for heating a 
wafer to 180-degree C high temperature, there is a problem of requiring much heat energy 
and there is a problem that it is difficult to make distribution into homogeneity whenever 
[ field internal temperature / of a wafer ] moreover. Moreover, in order to install a heater 
and a cooling plate in the same unit, there is a problem of having a thermal effect on the 
both sides of a heater and a cooling plate. Although canceled at the time of lock out of a 
heat insulation shutter, where a heat insulation shutter is opened, it does not escape this 
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problem that the both sides of a heater and a cooling plate receive the adverse effect by 
heat. Moreover, In order that a heat insulation shutter may be pulled out from the condition 
of having held in shutter take-up motion and may move into a BEKU unit, particle occurs 
into the sliding part of a heat insulation shutter and a BEKU unit, the particle adheres to a 
wafer, and it has the problem of causing lowering of the product yield. 
[0008] Moreover, when forming the resist film of a chemistry magnification mold especially 
and cooling processing was not performed in a short time after performing postexposure- 
bake processing after exposure processing, there was also a problem of having an adverse 
effect on the line breadth by which the magnification reaction progressed and pattern 
formation was carried out to the wafer front face. Furthermore, after performing the 
above-mentioned BEKU processing, when the time amount to cooling processing was not 
fixed, there was also a problem of changing line breadth for every wafer. 
[0009] It aims at providing with a processor the heat treatment approach and thermal- 
treatment-equipment list which this invention was made in view of the above-mentioned 
situation, and aims at compaction of heating / cooling processing time of a processed 
object, and enabled it to aim at equalization of distribution, and improvement in the 
product yield whenever [ field internal temperature / of a processed object ]. 
[0010] 

[Means for Solving the Problem] It is the process to which the heat treatment approach 
according to claim 1 lays on a heating means, and heats a processed object to 
predetermined temperature in order to attain the above-mentioned object. The process 
which moves the above-mentioned processed object to the upper part location of the 
above-mentioned heating means after heat-treatment. It is characterized by to have the 
process which cools a processed object to predetermined temperature with a cooling 
temperature-control means move toward the above-mentioned processed object, 
[0011] It is characterized by equipping the heat treatment approach according to claim 2 
with the following. The process which lays a processed object on a heating means and is 
heated to predetermined temperature The process which moves the above-mentioned 
processed object to the upper part location of the above-mentioned heating means after 
heat-treatment Process which passes a processed object to a cooling temperature-control 
means to move toward the above-mentioned processed object Process which moves the 
above-mentioned cooling temperature-control means to the location of the side of the 
above-mentioned heating means, and is cooled to predetermined temperature 
[0012] It is characterized by equipping the heat treatment approach according to claim 3 
with the following. The process which lays a processed object on a heating means and is 
heated to predetermined temperature The process which moves the above-mentioned 
processed object to the upper part location of the above-mentioned heating means after 
heat-treatment Process which passes a processed object to a cooling temperature-control 
means to move toward the above-mentioned processed object Process cooled to 
predetermined temperature, moving the above-mentioned cooling temperature-control 
means to the side of the above-mentioned heating means 

[0013] A thermal treatment equipment according to claim 4 is an installation base which 
has the heating element which lays a processed object and is heated to predetermined 
temperature. It is characterized by providing a receipt means to cover the table rear face of 
the above-mentioned processed object on a up written table, and to receive a processed 
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object. In this case, it is more desirable to provide a cooling temperature-control function 
for the above-mentioned receipt means (claim 5). 

[0014] the installation base which has the heating element which a thermal treatment 
equipment according to claim 6 lays a processed object, and heats to predetermined 
temperature. The supporter material displaced relatively to an installation base that the 
above-mentioned processed object should estrange on the above-mentioned installation 
base, the direction of the above-mentioned processed object supported in the above- 
mentioned supporter material ~ going ~ an attitude ~ it is characterized by to be movable 
and to provide the cooling temperature control object which receives a processed object. 
[0015] It is characterized by equipping a thermal treatment equipment according to claim 7 
with the following. The installation base which has the heating element which lays a 
processed object and is heated to predetermined temperature 1st supporter material 
displaced relatively to an installation base that the above-mentioned processed object 
should be estranged on the above-mentioned installation base the direction of the above- 
mentioned processed object supported in the above-mentioned supporter material ~ going 
~ an attitude ~ the 2nd supporter material which is movable, and is prepared in the 
cooling temperature control object position in readiness of the side of the above-mentioned 
installation base, and thinks the above-mentioned processed object to be the cooling 
temperature control object which receives a processed object from the above-mentioned 
cooling temperature control object 

[0016] It is characterized by equipping a thermal treatment equipment according to claim 8 
with the following. The installation base which has the heating element which lays a 
processed object and is heated to predetermined temperature Supporter material displaced 
relatively to an installation base that the above-mentioned processed object should be 
estranged on the above-mentioned installation base the direction of the above-mentioned 
processed object supported in the above-mentioned supporter material ~ going ~ an 
attitude ~ cooling temperature control object which is movable and receives a processed 
object Heat insulation plate which intervenes between a up written table and a cooling 
temperature control object 

[0017] It is characterized by equipping a thermal treatment equipment according to claim 9 
with the following. The installation base which has the heating element which lays a 
processed object and is heated to predetermined temperature Supporter material displaced 
relatively to an installation base that the above-mentioned processed object should be 
estranged on the above-mentioned installation base the direction of the above-mentioned 
processed object supported in the above-mentioned supporter material ~ going ~ an 
attitude ~ cooling temperature control object which is movable and receives a processed 
object An air supply means to supply the air for heat insulation between a up written table 
and a cooling temperature control object 

[0018] It is characterized by equipping a thermal treatment equipment according to claim 
10 with the following. The installation base which has the heating element which lays a 
processed object and is heated to predetermined temperature Supporter material displaced 
relatively to an installation base that the above-mentioned processed object should be 
estranged on the above-mentioned installation base the direction of the above-mentioned 
processed object supported in the above-mentioned supporter material ~ going ~ an 
attitude ~ cooling temperature control object which is movable and receives a processed 
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object A gas supply means to be formed in the above-mentioned cooling temperature 
control object, and to supply inert gas or defecation air towards the above-mentioned 
processed object 

[0019] the direction of the processed object with which the above-mentioned cooling 
temperature control object is supported in supporter material in this invention ~ going ~ 
an attitude - although it is movable, and it will not Interfere even if it is tabular [ close to 
the top face or underside of a processed object ] if a processed object is received, it is 
better for the direction which is the thing of a wrap sandwiches form about the vertical side 
(table rear face) of a processed object preferably to possess a refrigerant often and at least 
caudad. in this case -- as a refrigerant ~ a Peltier device or constant temperature ~ the 
method which circulates through water can be used. 

[0020] Moreover, if the above-mentioned gas supply means is formed in a cooling 
temperature control object and inert gas or defecation air is supplied towards a processed 
object, the supply gestalt of inert gas or air can use the method which is easy to be the 
thing of arbitration, for example, supplies inert gas or air in the shape of a shower toward 
the top-face side of a processed object, or an underside side. In this case, for example, 
nitrogen (N2) gas etc. can be used as inert gas. 

[0021] Moreover, a thermal treatment equipment according to claim 11 is set to a thermal 
treatment equipment according to claim 6 to 10. In case this cooling temperature control 
object moves in the direction of the processed object supported in supporter material, 
while preparing supporter material and the slit in which it does not interfere in the above- 
mentioned cooling temperature control object, it is characterized by forming so that an 
installation base and a processed object can be intercepted in fields other than this slit. 
[0022] Moreover, invention according to claim 12 is set to a thermal treatment equipment 
according to claim 8. While preparing the slit which does not interfere with supporter 
material in case this cooling temperature control object moves in the direction of the 
processed object supported in supporter material in the above-mentioned cooling 
temperature control object It forms so that an installation base and a processed object can 
be intercepted in fields other than this slit. It forms movable, the direction of the above- 
mentioned processed object supported in the above-mentioned supporter material in the 
above-mentioned heat insulation plate ~ going ~ an attitude ~ And in case this heat 
insulation plate moves in the direction of the above-mentioned processed object, while 
preparing the above-mentioned supporter material and the slit in which it does not 
interfere in this heat insulation plate, it is characterized by forming so that an installation 
base and a processed object can be intercepted in fields other than this slit. 
[0023] Moreover, it is characterized by equipping a processor according to claim 13 with 
the following. The heat treatment section which has the refrigeration unit cooled to the 
heating unit and predetermined temperature which heat a processed object to 
predetermined temperature The resist processing section of the spreading unit which 
applies resist liquid to the above-mentioned processed object, and the development unit 
which carries out a development which has one either at least 1st conveyance means which 
conveys between the above-mentioned heat treatment section and the above-mentioned 
resist processing sections for the above-mentioned processed object at least 2nd 
conveyance means which conveys between the above-mentioned predetermined units of 
heat treatment circles for the above-mentioned processed object 
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[0024] In this case, it is more desirable to provide a cooling temperature-control function 
for the conveyance means of the above 2nd (claim 14). Moreover, it is more desirable to 
hold the periphery of a processed object with the conveyance means of the above 1st, to 
convey a processed object, and to convey it with the conveyance means of the above 2nd, 
as the table rear face of the above-mentioned processed object is covered (claim 15). 
[0025] According to this invention, after laying a processed object on a heating means 
(installation base) and heating to predetermined temperature, a receipt means can cover 
the table rear face of the processed object on an installation base, and a processed object 
can be received. In this case, a processed object can be moved to the upper part location 
of a heating means with supporter material (alienation), the cooling temperature-control 
means (cooling temperature control object) which is a receipt means to provide a cooling 
temperature-control function toward the direction of a processed object in this condition 
can be moved, and a processed object can be cooled to predetermined temperature. 
[0026] Moreover, by performing cooling of a processed object in the location of the side of 
a heating means besides the upper part location of a heating means, the thermal effect by 
the heating means can be lessened as much as possible, and cooling processing can be 
performed. Moreover, by cooling a processed object during the migration in the location of 
the side from the upper part of a heating means, cooling processing can be carried out 
during conveyance of a processed object, and improvement in a throughput can be aimed 
at. 

[0027] Moreover, in case a processed object is moved to the upper part location of an 
installation base and it cools with a cooling temperature control object, by making a heat 
insulation plate intervene between an installation base and a cooling temperature control 
object, or supplying the air for heat insulation, the heat by which heat transfer is carried 
out to a cooling temperature control object from an installation base can be intercepted, 
and effect of the heat from an installation base can be lessened as much as possible. 
[0028] Moreover, after permuting the processed object heat-treated by supplying inert gas 
or defecation air towards a processed object from a gas supply means by the inert gas 
ambient atmosphere or the defecated air ambient atmosphere, it can cool and can adjust 
to predetermined temperature. 

[0029] Moreover, while preparing the slit which does not interfere with supporter material 
in case this cooling temperature control object moves in the direction of the processed 
object supported in supporter material in a cooling temperature control object, an 
installation base and a processed object can be certainly intercepted by forming so that an 
installation base and a processed object can be intercepted in fields other than this slit. 
[0030] Moreover, while preparing the slit which does not interfere with supporter material 
in case this cooling temperature control object moves in the direction of the processed 
object supported in supporter material in a cooling temperature control object It forms so 
that an installation base and a processed object can be intercepted in fields other than this 
slit, moreover, the direction of the processed object supported in supporter material in a 
heat insulation plate ~ going ~ an attitude, while preparing supporter material and the slit 
in which it does not interfere, in case it forms movable and this heat insulation plate moves 
to the heat insulation plate of a parenthesis in the direction of the above-mentioned 
processed object By forming so that an installation base and a processed object can be 
intercepted in fields other than this slit, an installation base and a processed object can be 
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intercepted further certainly. 

[0031] Moreover, the 1st conveyance means which conveys between the heat treatment 
section and the resist processing sections for a processed object can deliver the processed 
object heat-treated in the heating unit to reception and a refrigeration unit with the 2nd 
conveyance means by establishing the 2nd conveyance means which conveys between the 
predetermined units of heat treatment circles for a processed object independently. 
TTierefore, while being able to convey promptly the processed object with which heat 
treatment was performed to a refrigeration unit and being able to lessen the thermal effect 
of a processed object as much as possible, improvement in a throughput can be aimed at. 
Under the present circumstances, by giving a temperature-control function to the 2nd 
conveyance means, cooling processing can be performed during conveyance of a processed 
object, and improvement in a throughput can be aimed at further. 

[0032] . ■ ^ * 

[Embodiment of the Invention] The operation gestalt of this invention is explained at a 
detail based on a drawing below. Here, the case where the thermal treatment equipment 
concerning this invention is built into spreading and the development system of a semi- 
conductor wafer is explained. 

[0033] spreading and the development system 1 of the above-mentioned semi-conductor 
wafer is shown in drawing 1 ~ as ~ that end side - as a processed object ~ for example, - 
- many ~ it has the carrier station 3 constituted possible [ four piece installation ], and two 
or more cassettes 2 which hold several semi-conductor wafers W (a wafer is told to below) 
are formed in the auxiliary arm 4 which performs carr/ing in and taking out, and 
positioning of Wafer W in the center section of this carrier station 3. [ Wafer W ] Moreover, 
the process station 6 is arranged in the side by the side of the carrier station 3 of spreading 
and the development system 1. Furthermore, while being prepared in the die-length 
direction movable in the center section, the Maine arm 5 as a conveyance means which 
receives Wafer W from the auxiliary arm 4, and is passed is formed. As shown in drawing 
1, this Maine arm 5 is formed in the shape of abbreviation horse's hoofs so that the 
periphery of Wafer W may be held. In addition, various processors are arranged at the 
both sides of the migration way of the Maine arm 5. High voltage jet soaping-machine 7A 
for the brush scrubber 7 and high voltage jet water for carrying out brush washing of the 
wafer W to wash as these processors is specifically installed, and while a thermal treatment 
equipment 20 accumulates two sets next to it and is prepared for it, two developers 8 are 
installed in the opposite hand of the migration way of the Maine arm 5 side by side. 
[0034] Furthermore, through the unit 9 for connection, as another process station 6A, 
before applying a photoresist to Wafer W, the adhesion processor 10 which carries out 
hydrophobing processing of this is formed in the side of the above-mentioned process 
station 6, and cooling equipment 11 is arranged at this lower part. Another thermal 
treatment equipment 20 is accumulated and arranged in two trains [ two ] at each flank of 
these equipments 10 and 11. 

[0035] Moreover, two resist coaters 12 which apply photoresist liquid to Wafer W are 
installed in the opposite hand of these thermal treatment equipments 20 or adhesion 
processor 10 grade side by side across the migration way of the Maine arm 5. In addition, 
the aligner 14 grade for exposing a predetermined detailed pattern on the resist film 
through the interface unit 13 is prepared in the flank of these resists coater 12. 



htto://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2... 2005/12/08 



11/27 



[0036] Next, a thermal treatment equipment is explained to a detail. 
O The first operation gestalt 

Drawing 2 is the outline sectional view showing the thermal treatment equipment 20 
concerning this invention. 

[0037] The above-mentioned thermal treatment equipment 20 possesses the standby 
section 22 of the cooling temperature control object 40 as a receipt means cooled to 
predetermined temperature (about 23 degrees C), for example, room temperature, (cooling 
temperature control) while receiving the wafer W after being heat-treated in the heat- 
treatment section 21 which heat-treats the wafer W conveyed by the above-mentioned 
Maine arm 5 to predetermined temperature, and this heat-treatment section 21 from the 
heat-treatment section 21. 

[0038] The installation base 24 which lays underground and has the heating element 23 
(heater) as a heating means which lays Wafer W and is heated to predetermined 
temperature is held by the attachment component 25 at the above-mentioned heat- 
treatment section 21. the periphery side of this installation base 24 ~ the periphery of the 
installation base 24 ~ it should surround ~ the cylinder-like shutter 26 ~ the rise-and-fall 
cylinder 27 ~ the upper and lower sides ~ it is arranged movable and the covering 28 
which has exhaust-port 28a linked to the exhauster which is not illustrated in the center of 
the upper part above the installation base 24 is arranged. 

[0039] In this case, inward-flange 26a is prepared in the soffit section of a shutter 26. A 
shutter 26 surrounds the installation base 24 in the condition that it was close to the seal 
packing 29 with which the underside of the installation base attachment component 25 was 
equipped with inward-flange 26a when a shutter 26 went up by actuation of the rise-and- 
fall cylinder 27, and the processing room 30 is formed with covering 28. When a shutter 26 
descends, carrying In and taking out of Wafer W . of a up to [ the installation base 24 ] 
consist of parts other than standby section 22 possible through the clearance between a 
shutter 26 up edge and the covering 28 bottom section. In addition. In case the processing 
room 30 Is formed, about 1mm clearance 31 is formed between the upper bed of a shutter 
26, and covering 28, and the air which flows In the processing room 30 from this clearance 
3l'ls exhausted from exhaust-port 28a. Thus, since it can prevent that the air which flowed 
by discharging the air which flows in the processing room 30 from the upper perimeter of 
Wafer W from upper exhaust-port 28a touches the direct wafer W, whenever [ stoving 
temperature / of heat-treatment of Wafer W ] can be made into homogeneity, and heat- 
treatment of Wafer W can be made into homogeneity. 

[0040] Moreover, In support of Wafer W, on the rise-and-fall plate 33, three support pins 
32 as 1st supporter material displaced relatively to the installation base 24 in the upper 
part location of the installation base 24 top and the installation base 24 that Migration W, 
i.e., a wafer, should be estranged on the installation base 24 stand up to concentric 
circular, and are prepared at the lower part of the installation base 24. It is formed in 
adiathermic members, such as ceramics, a fluororesin, or synthetic rubber, and these 
support pin 32 is constituted so that frequent appearance migration can be carried out 
above the Installation base 24 through breakthrough 24a prepared in the installation base 
24 by actuation of the elevator style 34 which consists of a ball screw device connected 
with the rise-and-fall plate 33. 

[0041] On the other hand, the longitudinal-section configuration which consists of the up 
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cooling piece 41 and the lower cooling piece 42 which have been arranged at the wrap 
sandwiches form, the vertical side, i.e., the table rear face, of Wafer W where the cooling 
temperature control object 40 arranged in the above-mentioned standby section 22 was 
moved to the upper part location of the installation base 24 by the above-mentioned 
support pin 32, and a connection piece 43 which connects the end of these cooling pieces 
41 and 42 is mostly formed in the shape of a KO character. Thus, since thickness of the 
vertical direction can be made thin by forming in the shape of a KO character and it can 
constitute in the cantilevered suspension by the connection piece 43, it is convenient for 
migration and a configuration can also be simplified. Moreover, while Peltier device 44 as a 
refrigerant is laid underground by the up cooling piece 41, the lower cooling piece 42, or 
both, the heat sink 45 is arranged behind Peltier device 44, and it is constituted so that 
endoergic [ of the underside side of the up cooling piece 41 and the top-face side of the 
lower cooling piece 42 ] may be carried out, temperature may fall and Wafer W can be 
cooled by energization from the power source which is not illustrated, predetermined 
temperature (about 23 degrees C), for example, room temperature, in addition, the 
constant temperature which was made to build in tubing-like passage 44A and was cooled 
by predetermined temperature instead of Peltier device 44 as shown in drawing 3 ~ it can 
also constitute so that water, gas, etc. may be circulated and it may cool. 
[0042] The cooling temperature control object 40 constituted as mentioned above is 
connected with the air cylinder 46 for horizontal migration through rod 46a connected with 
the connection piece 43, and it is constituted so that a cooling temperature control object 
40 can carr/ out attitude migration toward the wafer W of the upper part location of the 
installation base 24 by actuation of this air cylinder 46. In addition, the air cylinder 46 is 
formed perpendicularly (Z direction) movable of the elevator style which is not illustrated 
like the subarm 90 mentioned later. In this case, as shown in drawing 4, the slit 47 for 
avoiding interference with three support pins 32, and enabling it to move the support pin 
32 is formed in the lower cooling piece 42 of a cooling temperature control object 40. Thus, 
if a cooling temperature control object 40 is moved toward the wafer W moved to the 
upper part location of the installation base 24 and the up cooling piece 41 and the lower 
cooling piece 42 are made to approach the vertical side (table rear face) of Wafer W by the 
support pin 32 by forming a slit 47, the installation base 24 and Wafer W are intercepted in 
fields other than slit 47, and cooling temperature control of the wafer W can be carried out 
in this condition. Under the present circumstances, since Wafer W is thermally intercepted 
by the lower cooling piece 42 with the installation base 24, there is no possibility that it 
may be influenced of the heat from the installation base 24. 

[0043] In addition, although the cylinder-like shutter 26 is moved up and down and the 
way is opened outside formation of the processing room 30, and the installation base 24 
with the above-mentioned first operation gestalt, it replaces with vertical movement of a 
shutter 26, or covering 28 and the installation base 24 are moved up and down with 
vertical movement of a shutter 26, and you may make it form the processing room 30 
similarly. Moreover, it is good also as a shutter which replaces with the cylinder shutter 26 
of the above, prepares opening for wafer carrying in / taking out in the side attachment 
wall of the container which holds the installation base 24, and opens and closes this 
opening. Moreover, although a cooling temperature control object 40 is moved where 
Wafer W is supported by the support pin 32, and Wafer W and the cooling temperature 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2... 2005/12/08 



control object 40 are performing cooling temperature control in the state of non-contact 
with the above-mentioned first operation gestalt, as a fictitious outline shows to drawing 2, 
it is also possible to carry out cooling temperature control in the state of a pro squeak tee 
in support of Wafer W with the spacer 48 formed in the top face of the lower cooling piece 
42 of a cooling temperature control object 40. 
[0044] 0 The second operation gestalt 

The outline sectional view of the second operation gestalt of the thermal treatment 
equipment which drawing 5 requires for this invention, and drawing 6 are V-V view 
drawings of drawing 5. 

[0045] In case the second operation gestalt carries out cooling temperature control of the 
wafer W after heat-treatment, it is the case where it is prevented still more certainly that 
the heat from the installation base 24 affects a cooling temperature control object 40. That 
is, the heat insulation plate 50 which carries out attitude migration is arranged between the 
installation base 24 and a cooling temperature control object 40 outside a shutter 26 from 
a way side, for example, the position in readiness of a cooling temperature control object 
40 and the side which counters, and when it moves forward, slit 47a formed so that it 
might leave three support pin 32 part for the slit 47 prepared in the lower cooling piece 42 
of a cooling temperature control object 40 and other parts might be plugged up is prepared 
in this heat insulation plate 50. And it is the case where it is made to make the wafer W by 
which narrows the part opened for free passage by existence of the slit 47 of a cooling 
temperature control object 40 as much as possible, and cooling temperature control is 
carried out to the installation base 24 intercept, by inserting a heat Insulation plate 50 
between the installation base 24 and a cooling temperature control object 40, advancing it 
according to the migration device which is not illustrated, and locating the support pin 32 in 
slit 47a of a heat insulation plate 50. Thus, since the installation base 24 and Wafer W are 
intercepted in fields other than slit 47a by preparing slit 47a in a heat insulation plate 50, 
the slit 47 of a cooling temperature control object 40 and slit 47a of a heat insulation plate 
50 can have two incomes, and the free passage part of the installation base 24 and Wafer 
W can be made into the minimum (refer to drawing 5 and drawing 6). 
[0046] As mentioned above, by making a heat insulation plate 50 intervene between the 
installation base 24 and a cooling temperature control object 40, transfer of the heat from 
the installation base 24 to a cooling temperature control object 40 can be intercepted 
certainly, and it can prevent certainly that the wafer W after heat-treatment is influenced of 
the heat from the Installation base 24 at the time of cooling temperature control. 
[0047] In addition, although the above-mentioned second operation gestalt explained the 
case where a heat insulation plate 50 was arranged in the position in readiness of a cooling 
temperature control object 40, and the location which counters, it is not necessary to make 
the arrangement location of a heat insulation plate 50 not necessarily counter with the 
position in readiness of a cooling temperature control object 40, and it may be arranged in 
the location which the location of arbitration is sufficient as as long as it prepares the 
support pin 32 and slit in which it does not interfere 47a at the time of migration of a heat 
insulation plate 50, for example, intersects perpendicularly to the space of drawing 5. In 
addition, in the second operation gestalt, since other parts are the same as the above- 
mentioned first operation gestalt, the same sign is given to the same part and the 
explanation is omitted. 
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[0048] O Ttie third operation gestalt 

The outline sectional view of the third operation gestalt of the thermal treatment 
equipment which drawing 7 requires for this Invention, and drawing 8 are the outline 
perspective views showing the important section of the third operation gestalt. 
[0049] In case the third operation gestalt carries out cooling temperature control of the 
wafer W after heat-treatment, it is another case where It is prevented still more certainly 
that the heat from the installation base 24 affects a cooling temperature control object 40. 
To namely, one side of the location where a way side counters outside the shutter 26 on 
the flat surface between the installation base 24 and a cooling temperature control object 
40 The air supply nozzle 60 (air supply means) linked to the source of air supply which is 
not Illustrated Is arranged. In another side The air siphon 61 linked to the exhauster which 
is not illustrated Is arranged. It is the case where attract the ordinary temperature or the 
cooled air for heat insulation supplied between the installation base 24 and a cooling 
temperature control object 40 from the air supply nozzle 60 from the air siphon 61, and the 
sheet-like air space 62 for heat insulation is formed between the installation base 24 and a 
cooling temperature control object 40. In this case, as shown in drawing 8, the air space 62 
for heat insulation can be easily formed in the shape of a sheet by forming nozzle-hole 60a 
of the air supply nozzle 60 and attraction opening 61a of the air siphon 61 which were 
formed in the shape of a slit the peripheral face of a shutter 26, and in the shape of [ of 
the shape of radii of an analog ] flat. ^,„,-:«« 
[0050] As mentioned above, it can prevent that heat transfer of the heat of the installation 
base 24 is carried out to a cooling temperature control object 40 side by forming the air 
space 62 for heat insulation between the installation base 24 and a cooling temperature 
control object 40. In addition. It is more desirable to convey the following wafer W on the 
installation base 24, after the temperature of the installation base 24 reaches 
predetermined temperature in case the following wafer W is heat-treated, since the 
temperature of the installation base 24 falls with the air for heat insulation. In addition, in 
the third operation gestalt, since other parts are the same as the above-mentioned first 
operation gestalt, the same sign Is given to the same part and the explanation is omitted. 
[0051] O The fourth operation gestalt 

Drawing 9 is the outline sectional view showing the important section of the fourth 
operation gestalt of the thermal treatment equipment concerning this Invention. 
[0052] The fourth operation gestalt is the case where ordinary temperature or the wafer W 
before [ which supplies and carries out cooling temperature control of the inert gas, for 
example ] being cooled is permuted by the Inert gas ambient atmosphere from a gas 
supply means toward Wafer W from a cooling temperature control object 40. Namely, while 
forming in the underside side of the up cooling piece 41 of a cooling temperature control 
object 40 N2 gas-supply path 70 linked to the supply source of the inert gas, for example, 
nitrogen (N2) gas, which is not illustrated By setting spacing to this N2 gas-supply path 70 
suitably, and forming many nozzle holes 71 in it, it is the case where N2 gas which flows 
into N2 gas-supply path 70 from the source of N2 gas supply is supplied in the shape of a 
shower toward the wafer W before cooling temperature control is carried out. In addition,^ 
the gas supply means consists of a source of N2 gas supply, and an N2 gas-supply path 70 
in which the nozzle hole 71 was formed. , . ^^.l, 

[0053] In addition, although the above-mentioned fourth operation gestalt explained the 
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case where formed N2 gas-supply path 70 and a nozzle hole 71 in the up cooling piece 41 
of a cooling temperature control object 40, and N2 gas was supplied to the top face of 
Wafer W N2 gas-supply path 70 and a nozzle hole 71 are formed like the top-face side of 
the lowe^ cooling piece 42, and you may make it supply N2 gas also to the underside of 
Wafer W. Moreover, you may make it supply the inert gas of the air replaced with and 
defecated by N2 gas or others. 

[0054] Before carrying out cooling temperature control of the wafer W heat-treated by 
constituting as mentioned above, N2 gas can be supplied to Wafer W and an elevated- 
temperature ambient atmosphere can be permuted by the low-temperature inert gas 
ambient atmosphere. Therefore, since cooling temperature control of the front face of the 
heat-treated wafer W can be beforehand carried out to the bottom of the same low- 
temperature ambient atmosphere, distribution can be further made into homogeneity 
whenever [ field internal temperature / of Wafer W ]. Moreover, according to N2 gas 
regurgitation air current, high-speed cooling of the wafer W can be carried out, and the 
processing time to target cooling temperature can also be shortened. 
[0055] In addition, in the fourth operation gestalt, since other parts are the same as the 
above-mentioned first operation gestalt, the same sign is given to the same part and the 

explanation is omitted. 

[0056] O The fifth operation gestalt 

Drawing 10 is the outline side elevation showing the mode of the important section of the 
fifth operation gestalt of the thermal treatment equipment concerning this invention of 

operation. , 
[0057] The fifth operation gestalt is the case where it enables it to aim at compaction of 
cooling processing. That is, it is the case where narrow spacing of the up cooling piece 41 
of a cooling temperature control object 40 or/and the lower cooling piece 42, and Wafer W, 
and it enables it to aim at acceleration of cooling temperature control. In this case, in order 
to make the wafer W after cooling temperature control take out smoothly, the up cooling 
piece 41 and the lower cooling piece 42 of a cooling temperature control object 40 are 
formed in another object, elastic cylinder equipment 80 is interposed between bracket 41a 
which protrudes on the end of these cooling pieces 41 and 42, and 42a, and actuation of 
cylinder equipment 80 constitutes from this invention possible [ adjustment of spacing of 
the up cooling piece 41 and the lower cooling piece 42 ]. 

[0058] Thus, by constituting, at the time of the cooling temperature control of Wafer W, as 
shown in drawing 10 (a), contraction actuation of the cylinder equipment 80 can be earned 
out, spacing of the up cooling piece 41 and the lower cooling piece 42, i.e., spacing of 
Wafer W and the cooling pieces 41 and 42, can be narrowed, and cooling-temperature- 
control processing can be performed. Moreover, as shown in drawing 10 (b) after cooling 
temperature control, expanding actuation of the cylinder equipment 80 can be carried out, 
spacing of Wafer W and the cooling pieces 41 and 42 can be extended, and the wafer W 
which inserts the Maine arm 5 between Wafer W and the lower cooling piece 42, and is 
supported by the support pin 32 can be delivered to the Maine arm 5. 
[0059] O The sixth operation gestalt . r u ..u i 

Drawing 11 is the outline sectional view showing the sixth operation gestalt of the thermal 
treatment equipment concerning this invention. 

[0060] The sixth operation gestalt is the case where enable it to perform cooling 
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temperature control of Wafer W in locations other than the upper part location of the 
installation base 24, and it enables it to deliver the wafer W after cooling temperature 
control in the position in readiness of a cooling temperature control object 40. 
[0061] In this case, a delivery means to come to prepare support pin 32of ** three 2nd a 
which is the 2nd supporter material which stands up to concentric circular on the rise-and- 
fall plate 33 which carries out vertical migration by elevator style 34a formed by the ball 
screw device like the support pin 32 (1st support pin) arranged in the standby section 22 of 
a cooling temperature control object 40 under the above-mentioned installation base 24a is 
constituted. 

[0062] as mentioned above, 2nd support pin 32a for deliver/ of Wafer W to the standby 
section 22 of a cooling temperature control object 40 ~ the upper and lower sides ~ after 
receiving the wafer W moved to the upper part location of the installation base 24 by lifting 
of the 1st support pin 32 after being heat-treated in the heat-treatment section 21 by 
arranging movable with a cooling temperature control object 40, a cooling temperature 
control object 40 can be moved to the standby section 22, and cooling temperature control 
of the wafer W can be carried out. Under the present circumstances, if cooling temperature 
control is started while moving a cooling temperature control object 40 to the standby 
section 22, compaction of the time amount of cooling temperature control can be aimed at. 
After cooling temperature control is completed, elevator style 34a can be made to be able 
to drive, 2nd support pin 32a can be moved toward a cooling temperature control object 
40, and where the wafer W on the lower cooling piece 42 is supported. Wafer W can be 
delivered to the Maine arm 5. 

[0063] Therefore, since cooling temperature control of the wafer W after heat-treatment is 
performed in the locatiori distant from the upper part location of the installation base 24 
according to the sixth operation gestalt, effect by the heat from the installation base 24 can 
be lessened, and the homogeneity of distribution can be raised further whenever [ field 
internal temperature / of Wafer W ]. Moreover, the wafer W which should be heated next 
can be promptly laid in the installation base 24, and heat-treatment can be started. 
[0064] Next, the heat treatment approach of this invention is explained with reference to 
drawing 12 and drawing 13. 
[0065] * The heat treatment approach A 

The heat treatment approach A is the approach of heat-treating and cooling-temperature- 
control processing Wafer W using the thermal treatment equipment of the above- 
mentioned first operation gestalt thru/or the fifth operation gestalt. First, if the first 
operation gestalt is explained as an example of representation below, as shown in drawing 
12 (a), will make the heater 23 laid under the installation base 24 generate heat, or it will 
be made to generate heat beforehand, where Wafer W is laid on the installation base 24 of 
the heat-treatment section 21, and will heat-treat to Wafer W under predetermined time 
and predetermined temperature (50-180 degrees C) (heating process). Under the present 
circumstances, the air which flows in the processing room 30 from the clearance 31 
between a shutter 26 and covering 28 is exhausted from an exhaust port. 
[0066] Next, as shown in drawing 12 (b), the support pin 32 is gone up and Wafer W is 
moved to the upper part location of the installation base 24 (migration process), 
(alienation) A shutter 26 is dropped and the up side of the installation base 24 is made to 
open at this time. Next, as shown in drawing 12 (c), the cooling temperature control object 
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40 which was standing by in the standby section 22 is moved toward the direction of the 
wafer W currently supported by the support pin 32. Wafer W is located between the up 
cooling piece 41 and the lower cooling piece 42. The vertical side (table rear face) of Wafer 
W A bonnet. It energizes to a Peltier device (not shown in drawing 12), or energizes 
beforehand, and cooling processing of the wafer W is carried out until it becomes 
predetermined time and predetermined temperature (room temperature: 23 degrees C) 
(cooling-temperature-control process). 

[0067] And after the cooling temperature control of Wafer W, i.e., heat treatment, is 
completed, the Maine arm (not shown) is inserted under the wafer W currently supported 
by the support pin 32, the Maine arm receives Wafer W, and it conveys to the following 
down stream processing. 

[0068] Although the above-mentioned heat treatment approach A is the case where the 
above-mentioned first operation gestalt is made into representation, when heat-treating 
with the thermal treatment equipment of the second operation gestalt and the third 
operation gestalt, it makes a heat insulation plate 50 intervene between the installation 
base 24 and a cooling temperature control object 40 in the case of a cooling-temperature- 
control process, or forms the air space 62 for heat insulation. Moreover, in heat-treating 
with the thermal treatment equipment of the fourth operation gestalt, before carrying out 
cooling temperature control of the heat-treated wafer W, inert gas or defecation air, such 
as for example, N2 gas, are supplied to Wafer W, and the front face of Wafer W is 
permuted by the ambient atmosphere of an inert gas ambient atmosphere or defecation 
air. moreover, in heat-treating with the thermal treatment equipment of the fifth operation 
gestalt Cylinder equipment 80 is shrunk in the case of a cooling-temperature-control 
process, and spacing of the up cooling piece 41 and the lower cooling piece 42 is 
narrowed. After cooling temperature control Expand cylinder equipment 80, extend spacing 
of the up cooling piece 41 and the lower cooling piece 42, the Maine arm is made to insert 
under the wafer W currently supported by the support pin 32, and Wafer W is received. 
[0069] * The heat treatment approach B 

The heat treatment approach B is the case where Wafer W is heat-treated using the 
thermal treatment equipment of the above-mentioned sixth operation gestalt, and first, as 
shown in drawing 13 **, it lays the wafer W conveyed where a periphery is held by the 
Maine arm 5 on the installation base 24 of the heat-treatment section 21 like the heat 
treatment approach A. Make the heater 23 laid under the installation base 24 generate 
heat in this condition, or it is made to generate heat beforehand, and heat-treats to Wafer 
W under predetermined time and predetermined temperature (50-180 degrees C) (heating 
process). 

[0070] Next, the 1st support pin 32 is gone up and Wafer W is moved to the upper part 
location of the installation base 24 (migration process), (alienation) A shutter 26 is dropped 
and the up side of the installation base 24 is made to open at this time, next, the direction 
of the wafer W currently supported by the 1st support pin 32 in the cooling temperature 
control object 40 which was standing by in the standby section 22 as shown in drawing 13 
** ~ going ~ moving ~ a cooling temperature control object 40 ~ the vertical side (table 
rear face) of Wafer W ~ a wrap ~ it is made like and Wafer W is received. And cooling 
processing of the wafer W is carried out until it energizes a Peltier device (not shown), or it 
energizes beforehand and it becomes predetermined time and predetermined temperature 
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(room temperature: 23 degrees C), after moving a cooling temperature control object 40 to 
the standby section 22 as shown in drawing 13 ** (cooling-temperature-control process). 
[0071] After going up 2nd support pin 32a, supporting Wafer W, after the cooling 
temperature control of Wafer W, i.e., heat treatment, is completed. Inserting the Maine 
arm 5 under the wafer W and receiving Wafer W, the Maine arm 5 Is retreated from the 
standby section 22, and it conveys to the following down stream processing (refer to 
drawing 13 ** and **). 
[0072] * The heat treatment approach C 

the vertical side (table rear face) of the wafer W which the heat treatment approach C Is 
the case where Wafer W is heat-treated using the thermal treatment equipment of the 
above-mentioned sixth operation gestalt, and was heat-treated in the above-mentioned 
heat treatment approach B ~ a wrap ~ in case It Is made like, it receives with a cooling 
temperature control object 40 and it moves to the standby section 22, a Peltier device (not 
shown) energizes, or it energizes beforehand, and it Is the case where the cooling 
processing (cooling temperature control) of the wafer W is made to be carried out. In the 
heat treatment approach C, since other heat-treatment and the conveyance process of a 
wafer are the same as the heat treatment approach B, explanation is omitted. 
[0073] O The seventh operation gestalt 

The perspective view of the spreading and the development system of the semi-conductor 
wafer with which drawing 14 applied the processor of the seventh operation gestalt of this 
invention, and drawing 15 are the outline sectional views showing the important section of 
the processor of the seventh operation gestalt. 

[0074] the case where spreading and the development system 1 of the above-mentioned 
semi-conductor wafer are shown in drawing 1 ~ the same ~ that end side ~ many ~ it has 
the carrier station 3 constituted possible [ four piece installation ], and two or more 
cassettes 2 which hold several wafers W are formed in the auxiliary arm 4 which performs 
carrying in and taking out of Wafer W, and positioning of Wafer W in the center section of 
this carrier station 3. Moreover, the process station 6 is arranged in the side by the side of 
the carrier station 3 of spreading and the development system 1. Furthermore, while being 
prepared in the die-length direction (the direction of X), the direction (the direction of Y) 
which intersects perpendicularly to this, and a perpendicular direction (Z direction) movable 
and possible [ a revolution (theta) ] in the center section The abbreviation horseshoe- 
shaped Maine arm 5 as 1st conveyance means which receives Wafer W from the auxiliary 
arm 4, and is passed is formed. To the 1 side of the migration way of this Maine arm 5 The 
heat treatment section 100 which accumulated and prepared the brush scrubber 7, high 
voltage jet soaping-machine 7A, and heating unit 21A and refrigeration unit llA mentioned 
above is arranged, and the developer 8 (development unit) is arranged In the two-set 
juxtaposition condition at the side else. In this case, on one-set of refrigeration unit llA, 
three-set unit [ of heating ] 21A is arranged, and the heat treatment section 100 is formed. 

[0075] On the other hand, through the unit 9 for connection, as another process station 
6A, before applying a photoresist to Wafer W, the adhesion processor 10 which carries out 
hydrophobing processing of this is formed in the side of the above-mentioned process 
station 6. Two trains of heat treatment sections 100 which accumulated three-set unit [ of 
heating ] 21A on one-set of refrigeration unit llA are arranged at the flank of this adhesion 
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device 10. 

[0076] Moreover, two resist coaters 12 (spreading unit) whicli apply photoresist liquid to 
Wafer W are installed in the opposite hand of these heat treatment section 100 or adhesion 
processor 10 grade side by side across the migration way of the Maine arm 5. The resist 
processing section consists of this resist coater 12 and an above-mentioned developer 8. In 
addition, the aligner 14 grade for exposing a predetermined detailed pattern on the resist 
film through the interface unit 13 is prepared in the flank of these resists coater 12. 
[0077] moreover, the vertical side (table rear face) of the wafer W with which heat- 
treatment was performed to the Maine arm 5 and opposite hand of the above-mentioned 
heat treatment section 100 by heating unit 21A ~ a wrap ~ the subarm 90 as 2nd 
conveyance means which makes like and is delivered to reception and refrigeration unit 
llA is formed in X, Y, and a Z direction movable and possible [ a revolution (theta) ]. The 
cooling temperature-control function possesses on this subarm 90. That is, the longitudinal- 
section configuration which connected the end of the up cooling piece 41 and the lower 
cooling piece 42 by the connection piece 43 is mostly formed in the shape of a KO 
character like the cooling temperature control object 40 mentioned above, and Peltier 
device 44 is laid underground by the up cooling piece 41, the lower cooling piece 42, or 
both as a cooling means. The heat generated from this Peltier device 44 is emitted toward 
vertical space by the radiator and the above-mentioned cooling piece itself which is not 
illustrated. 

[0078] in this case, it is moved in the direction of X along the conveyance way which is not 
illustrated, for example, the subarm 90 moves to a Z direction according to the ball screw 
device 91 ~ having ~ and an air cylinder (not shown) ~ heating unit 21A or refrigeration 
unit llA ~ receiving ~ an attitude (the direction of Y) ~ it is constituted movable. 
[0079] The above-mentioned heating unit 21A has carrying-in / taking-out opening 21a of 
the Maine arm 5 in 1 side, as shown in drawing 15. The installation base 24 which lays 
underground and has the heating element 23 (heater) as a heating means which lays 
Wafer W and is heated to predetermined temperature is provided like the heat-treatment 
section 21 of the thermal treatment equipment 20 mentioned above in case 21c which 
forms in the side else the processing room which has taking-out opening 21b of the subarm 
90. Moreover, it is constituted so that frequent appearance migration can be carried out 
above the installation base 24 by actuation of the elevator style which three support pins 
32 which penetrate the installation base 24 and support Wafer W down this installation 
base 24 do not illustrate. In addition, shutter 26A is arranged in above-mentioned carr/ing- 
in / taking-out opening 21a and taking-out opening 21b possible [ closing motion ], 
respectively. Moreover, exhaust-port 28a is prepared in the upper part of case 21c. 
[0080] Moreover, refrigeration unit llA possesses the installation base 24 which lays 
underground and has lid of refrigerant paths as a cooling means to lay Wafer W in case 
11c which has carrylng-in / taking-out opening 11a of the Maine arm 5, and carrying-in 
opening lib of the subarm 90 like heating unit 21A, and to cool to predetermined 
temperature. Moreover, it is constituted so that frequent appearance migration can be 
carried out above the installation base 24 like heating unit 21A by actuation of the elevator 
style which support pin 32A does not illustrate. In addition, shutter 26B is arranged in 
carrying-in / taking-out opening 11a and carrying-in opening lib possible [ closing 
motion ], respectively. 
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[0081] Next, the mode of the processor of this invention constituted as mentioned above of 
operation is explained. The wafer W by which exposure processing was carried out with the 
aligner 14 is conveyed by heating unit 21A where a periphery is held by the Maine arm 5, 
and heat-treatment is performed at predetermined time and predetermined temperature. 
After this heat-treatment is carried out a degree, the support pin 32 goes up and Wafer W 
is moved above the installation base 24 (alienation), the vertical side (table rear face) of 
Wafer W where shutter 26A descends, taking-out opening 21b is opened at this time, and 
the subarm 90 is supported by the support pin 32 ~ a wrap ~ it is made like and receives, 
and it retreats and carries in in refrigeration unit llA from descending carr/ing-in opening 
lib by which refrigeration unit llA was opened. Wafer W can be cooled during 
conveyance by energizing Peltier device 44 in the case of this conveyance. The subarm 90 
retreats from refrigeration unit llA, after delivering Wafer W to support pin 32A which 
projects above the installation base 24 of refrigeration unit llA. 
[0082] After the subarm 90 retreats, while shutter 26of refrigeration unit llA A goes up 
and closing carrying-in opening lib, support pin 32A descends and Wafer W is laid on 
installation base 32A. Wafer W is cooled to predetermined temperature (23 degrees C), for 
example, a room temperature, with the refrigerant which flows in this condition in lid of 
refrigerant paths laid under the installation base 32A. 

[0083] Therefore, since the heat-treated wafer W is promptly conveyed by refrigeration 
unit llA by the subarm 90, when the Maine arm 5 is conveying other wafers W or a certain 
timing which Wafer W receives for convenience' sake is overdue, the wafer W of heating 
unit 21A can prevent being thermal influenced in overheating etc. When forming a pattern 
especially using the chemistry magnification mold resist film, it is suitable at the point that 
it can prevent receiving an adverse effect which the line breadth of the pattern of Wafer W 
does not become homogeneity, but is changed. 
[0084] O Other operation gestalten 

1) although the above-mentioned seventh operation gestalt explained the case where 
accumulated heating unit 21A and refrigeration unit llA perpendicularly, and they had 
been arranged ~ heating unit 21A and refrigeration unit llA ~ also **(ing) ~ it is not 
necessary to arrange perpendicularly and you may arrange horizontally, moreover, heating 
unit 21A and refrigeration unit llA ~ the need ~ responding ~ ******** of arbitration ~ 
things are made. Moreover, although Peltier device 44 is used as a cooling temperature- 
control function to provide on the subarm 90, with the above-mentioned seventh operation 
gestalt, the heat insulation plate 50 which could use cooling means other than Peltier 
device 44, and was explained with the above second thru/or the fifth operation gestalt, and 
the air-space 62 grade for heat insulation may be made to apply. 
[0085] 2) Although the above-mentioned operation gestalt explained the case where the 
heat treatment approach of this invention and equipment were applied to spreading and 
the development system of a semi-conductor wafer, of course, it Is applicable also to that 
in which the semi-conductor wafer of other down stream processing and processing 
systems carries out heating and cooling-temperature-control processing. Moreover, it is 
applicable also to heat treatment of LCD substrates other than a semi-conductor wafer, CD, 
etc. 
[0086] 

[Effect of the Invention] According to this invention, the following effectiveness is acquired 
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as explained above. 

[0087] 1) After laying a processed object on a heating means (installation base) and 
heating to predetermined temperature, a receipt means can cover the table rear face of the 
processed object on an installation base, and a processed object can be received. In this 
case, a processed object is moved to the upper part location of a heating means 
(alienation), and since a processed object can be cooled to predetermined temperature 
with the cooling temperature-control means which is a receipt means to provide a cooling 
temperature-control function, while being able to aim at heating of a processed object and 
compaction of the cooling processing time, equalization of distribution and improvement in 
the product yield can be aimed at whenever [ field internal temperature / of a processed 
object ]. 

[0088] 2) By performing cooling processing of a processed object in the delivery location of 
the side of a heating means besides the upper part location of a heating means (installation 
base), the thermal effect by the heating means can be lessened as much as possible, and 
cooling processing can be performed. Moreover, by delivering cooling of a processed object 
from the upper part of a heating means, and performing it during migration in a location, 
cooling processing can be carried out during conveyance of a processed object, and 
improvement in a throughput can be aimed at. 

[0089] 3) In case a processed object is moved to the upper part location of an installation 
base and it cools with a cooling temperature control object, by making a heat insulation 
plate intervene between an installation base and a cooling temperature control object, or 
supplying the air for heat insulation, the heat by which heat transfer is carried out to a 
cooling temperature control object from an installation base in addition to the above 1 can 
be intercepted, and effect of the heat from an installation base can be lessened as much as 
possible. 

[0090] 4) After permuting the processed object which was heat-treated by supplying inert 
gas or defecation air towards a processed object from a gas supply means in addition to 
the above 1 by the ambient atmosphere of an inert gas ambient atmosphere or defecation 
air, it can cool, and can adjust to predetermined temperature and whenever [ field internal 
temperature / of a processed object ] can be further made into homogeneity. 
[0091] 5) While preparing the slit which does not interfere with supporter material in case 
this cooling temperature control object moves in the direction of the processed object 
supported in supporter material in a cooling temperature control object, an installation base 
and a processed object can be certainly intercepted by forming so that an installation base 
and a processed object can be intercepted in fields other than this slit. 
[0092] 6) While preparing the slit which does not interfere with supporter material in case 
this cooling temperature control object moves in the direction of the processed object 
supported in supporter material in a cooling temperature control object It forms so that an 
installation base and a processed object can be intercepted in fields other than this slit, 
moreover, the direction of the processed object supported in supporter material in a heat 
insulation plate ~ going ~ an attitude, while preparing supporter material and the slit in 
which it does not interfere, in case it forms movable and this heat insulation plate moves to 
the heat insulation plate of a parenthesis in the direction of the above-mentioned 
processed object By forming so that an installation base and a processed object can be 
intercepted in fields other than this slit, an installation base and a processed object can be 
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intercepted further certainly. 

[0093] 7) Wiiile the 1st conveyance means which conveys between the heat treatment 
section and the resist processing sections for a processed object can convey promptly the 
processed object with which heat treatment was performed by establishing independently 
2nd conveyance means by which between the predetermined units of heat treatment 
circles conveys a processed object to a refrigeration unit and can lessen the thermal effect 
of a processed object as much as possible, improvement in a throughput can be aimed at. 
Moreover, by giving a temperature-control function to the 2nd conveyance means, cooling 
processing can be performed during conveyance of a processed object, and improvement 
in a throughput can be aimed at further. 
[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of the spreading and the development system of the 
semi-conductor wafer which applied the thermal treatment equipment of this invention. 
[Drawing 2] It is the outline sectional view showing the first operation gestalt of the 
thermal treatment equipment concerning this invention. 

[Drawing 3] It is the outline sectional view showing an example of the cooling temperature 
control object in this invention. 

[Drawing 4] It is the decomposition perspective view showing the installation base and 
cooling temperature control object in this invention. 

[Drawing 5] It is the outline sectional view of the second operation gestalt of the thermal 
treatment equipment concerning this invention. 
[Drawing 6] It is V-V view drawing of drawing 5. 

[Drawing 7] It is the outline sectional view of the third operation gestalt of the thermal 
treatment equipment concerning this invention. 

[Drawing 8] It is the outline perspective view showing the important section of the third 
operation gestalt. 

[Drawing 9] It is the outline sectional view showing the important section of the fourth 
operation gestalt of the thermal treatment equipment concerning this invention. 
[Drawing 10] It is the outline side elevation showing the mode of the important section of 
the fifth operation gestalt of the thermal treatment equipment concerning this invention of 
operation. 

[Drawing 11] It is the outline sectional view showing the sixth operation gestalt of the 
thermal treatment equipment concerning this invention. 

[Drawing 12] It is the explanatory view showing an example of the heat treatment 
approach of this invention. 

[Drawing 13] It is the outline top view showing another example of the heat treatment 
approach of this invention. 

[Drawing 14] It is the perspective view of the spreading and the development system of 
the semi-conductor wafer which applied the processor of this invention. 
[Drawing 15] It is the outline sectional view showing the important section of the above- 
mentioned processor. 
[Description of Notations] 
5 Maine Arm (1st Conveyance Means) 
8 Developer (Development Unit) 
llA Refrigeration unit 
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12 Resist Coater (Spreading Unit) 

21 Heat-treatment Section 
21A Heating unit 

22 Standby Section 

23 Heater (Heating Element) 

24 Installation Base (Heating Means) 

32 Support Pin (Supporter Material, 1st Supporter Material) 
32a The 2nd support pin (2nd supporter material) 

40 Cooling Temperature Control Object 

41 Up Cooling Piece 

42 Lower Cooling Piece 
44 Peltier Device 

47 47a Slit 

50 Heat Insulation Plate 

60 Air Supply Nozzle (Air Supply Means) 

62 Air Space for Heat Insulation 

70 N2 Gas-Supply Path (Gas Supply Means) 

71 Nozzle Hole (Gas Supply Means) 
90 SubArm (2nd Conveyance Means) 
100 Heat Treatment Section 

W Semi-conductor wafer (processed object) 

[Procedure amendment 2] 

[Document to be Amended] DRAWINGS 

[Item(s) to be Amended] drawing 2 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Drawing 2] 
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[Procedure amendment 3] 
[Document to be Amended] DRAWINGS 
[Item(s) to be Amended] drawing 4 
[Method of Amendment] Modification 
[Proposed Amendment] 
[Drawing 4] 
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[Procedure amendment 4] 
[Document to be Amended] DRAWINGS 
[Item(s) to be Amended] drawing 6 
[Method of Amendment] Modification 
[Proposed Amendment] 
[Drawing 6] 
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32 



47 

[Procedure amendment 5] 
[Document to be Amended] DRAWINGS 
[Item(s) to be Amended] drawing 14 
[Method of Amendment] Modification 
[Proposed Amendment] 
[Drawing 14] 
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[Translation done.] 
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[002 2] c©j%?8K:<fcn«, isSA!iai***ni»^is 

^ r tStoa«:4*nl»^s©±:SrfiSfci^«i l- , c 
©tfc^-ra^isftfciajj&i^-c^^sisap^^a 

[ 0 0 2 3 ] a«S(*©?&iP». Jjnf»^ia:©±:& 
ttg©f6, flnf»^©©fflW©{i5:g-ctf ^ciJciO, M 
Sgi#l8K:j:4j^^*Djs8ejK:ii»a:< or. 

[ 0 0 2 4 ] S «[*!ra(**iEg^©±:&fiiS«:^Sil 
C 0 0 2 5 ] */c. ^FSti^X 6tgftia»fC 

mi'-fx:^^s^i:f:^^mi&ri>ci:icj:rt, mmmsti 

50 /ca*i^«c4:R£tt;</;^^HSl{cgjftL./c^. ?&i|ll,-C 



c 0 0 2 6 ) s/t, mfmt^ifmment us^;^ h«is 
# . i!««ia(*<ojs^?r Bisfl«jcc^ii < -r 4 C i *lt? & 

[0027] 

tC«-5(,>TSMfflK:SiigT*. cert*. CCD^^CCiSSS 

[0028] ±fB*«#'^x-'>©^^P • 31««Me^^f- 
Al«. Sltc^-Ti^K. 20 

^ ) *iRifr*1fiii©*-fe h 2 ?:m«4{iiEgoJtg 

r ;^ f — > 3 > 3 ©cp^spfcu-i; x/>w©!aA • jams 

CJf •> X7^ W©i4g9i**tf ^ «St»T - A 4 *si9:W htxX 

*/c. ^?5-3l^fe*!is^';^7"Ai©+f >;T;^•f• 
-i^ 3 > 3ffli©m:i5'K:»::rD-fe;^y^f-— > 3 >6 jJiiBa 

tlffclj. C©-rf-f>T-A5©i^aiK©Mffl!|{C«Sa 

mti:. l/■cm«■?xy^w*:r^i/gt}*•r*)te^^)©:?'^ 

©iSEEi^*^' hiftj^aTAdJifeaSn. ^©SCCfJ. ^ 
*!U1$®2 0*S2«S*Sfe-Cs9;W6tl4<b^«:> 

> T - A 5 ©i^2iK©s*troK: 5*3Sisi^a s 2 m^km 

[002 9] MCC. ±fBP'P-bX;^7^-t'3>6©ffllI:^ 
«c». Sglffia^i, h 9S:/M,rt>'>— o©:/at;^x 40 
7=•-i^3>6Aibrm^^•>x7^WK:p* hui^;^ h 

ssig 1 0 coryficiti^-- 0 1 
i*iES3tirt>s. c4ae)$iaio, ii©ffligp«:» 
sfj©isiA!iai^ 2 0 *i 2 2 <i-roa*sia t^tixm 

[0 030] ±/c. ^-r>r-A5©i^Jll8g*fi^^-cc 

*a6r^aJ|g2 0-^TKt-i^3>MSJIgl 0^© 

JS*f^^J{c«•>x>'^w{c7* h ui^;^ hSi^ife^rr^ui^ 
;^ hM^s^ai 2*i2-&MssnTtiS. :te4i. cn?> so 
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a3fe-r-s/c«?)©S3fe^a 1 4^*ii9:we>iam*. 
[003 1 ] ;?:tc. «ti8ia$^{c-:>i»r»iSB«cijil§^ 
i>, 

[0032] ±ismtskims2 0 », ±ffiy >t-a 

5 «: J: o r teai 3 ti -5 ■!> X vNW^rgfje©®^^^^^^^^*!!® 

■rs»iB»«isa2 1 i. c<DmmmMSsi2 1 ccrjiMia 

ffi34afc^©•i?X7^W=&^S©SffiWA«Mia (2 3-C 

®e) s-c?#ai •r5?^ssis^4o© 

?^g|J2 2i*:afilO-Ct,»S. 
[0033] ±UJ]a^fmS!i2 1 «:«. ■i;xy>W*ttg 

uxmMf^SLicimri>mfs^&i: Lr©^{*2 3 

(fc-if) **S:UTW^4|Sg#2 4*i«^m*2 5 

fc-ceat snri^s. c©t^^2 4©^^s(ffl«:«> is 
a^ 2 4 ©^aass-siffl-r < nisft«©'> + 2 e *i 

^->y >d^2 7«:j:-,-C±Ti^8&Wt6«:EI9:Snr*s 
0. tgg^2 4©±:^r«:«. ±giiiti*:«:, Htko 
^j:t»gfmiiaK:gsg^-r-sgf^2 8 a*wr^.*^N--2 
8*i^3n-rc>4. 

[0034] C©ti^. iy*v'St2Q OTiSSiJfC«F«9|Sj 
#7^>S;2 6 aJ&igftWen-rteO, ^->'J>d^2 7 
©|gl6tcj:-3-c^'-«' ^2 6*i±#L/;tK. F«3[ai€P77 
>i7 2 6 a*JKa#«^tt2 5©Tffiecg^#3tlfc-> 
5; + > 2 9 frCieg b/ctltiSr + 4f 2 6 *itS 

a^2 4*'aHo-c*A-2 8 i*«:Ma^3 o*ji$)S; 

L. v^2Qi!firWti>CtK.i:n. i^^vit2Q 

±m^ti}f^~2Bymsit<omii^m\yXwem2 2 

m©@^*>6«^62 4±-<.©'t7X/>W©tRASUf|R 

ni3&sorte{c«£Ssn-ct,>s. j&jb, «is^3 o*}gfi£-r 

i^-fvi'2 6<0±miiJ^'i-2 8i<DmiiCltmi 
mmgS©|gM3 l*iSW6n. C©iSffl3 lA^^iaS 
S3 0rt{Cfi£A-r4^^iS^P2 8 aJ!pP.Sf^5n-S 
J:^ fc-teo-cc^S. c©J:^tc. 'J?x-'>w©±^©SH 
*>e.5JSiS3 0rt«:SgA3*l-S^^*±:*F©eP^P2 8 
aA^^ifffl-rscttcJ:*). ^)gAbfc^*iitg•i'x^^ 

©Jni?ft®a*^— K:-r*ci*it?*. ■i;x^^w©JIBS^M 

[0 03 5] *gae2 4©T*CC», •5x/>W% 

or igg# 2 4 2 4 ©±:&fiiaK:^» 

•rsi^ 1 ©st^smi ixT©3 *©3mf> 3 2 jft^sK 
S3 3J:{ci§i-CxRt*tce35:L-ri9:w^n-ci,>-5, cn?. 

t»B^J5S=fAl?©»r«ltta5««:-CJgfig$n-r*JO. 
©iBttJc J: -ortsa^ 2 4 icia:W6nfc»ji7L2 4 a 4 
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[003 6) -:ts. ±fE^«g|J2 2 {cEgg:$ti-5?%aiia 

fi^S(*4 0{J. ±i23mf>3 2«:J:orJSg^2 4 

^0{cffiasnfc±§w&aiM-4 i RcrFS»^>4-4 

2<!:, cn^?^>J-4 1. 4 2cr)-^g*itMf *aaS>t 

<D»*!f4«<-ct. *yt. iSfe>i-4 3CcJ:SM^^3m lo 

±SP?%ai>}-4 1X»TSIJ?^M-4 2X»M 
^{C i L TCD-^Jl/f^ * 4 4 *iat9: 3 n t ^ 
tC. -:iUf^:c|R^4 4©WSSK:BtM«4 5*SEi53tir 
H7i^LJfei>miS*i6®iiS«:J:ot:±gB?^>4-4 

1 cDTffi^iIsc^FS5^ft^>^-4 2 ©iMWeusisnrs 
fijwigT L/ -f X y^w*^5£©iaat^^ \tmM. ( 2 3 -eg 

*^^4 4©f^»)K:. 03{c5^-r<i:5«:. 'gt^e®SSK4 

[003 7 ] ±teoj: 5K:«RS?n-5?#«JSffiiBS^*4 
0 ai|g>4-4 3 {C®ilS^.Sa K 4 6 a *:^L/-C*^F 
i^«ffl©^i^U>3'4 6{CJBBStir*jO. 
t^y>a<'4 6©l^ttK:j:-3t:?feiPiaffi^S«:4 0*5«8g 

©TSW&*iJ>i-4 2{c«. S4K;^-rJ:^»«:> S*©^:}^ 
f> 3 2 t<0=F»^mit^mi::> 3 2 *sjiiaf# S J: -5 

tcr-2)fc*©;^y V h47*i|9:we)nrci*. c©j:'5 30 

{c;^>j-^ h4 7*IS;WSCtK:j:»), 5mf>3 2K:<t 

•:>-C«gg#2 4©±:^flrg{ci^8j,$n)t';>xyNWCC[fil*> 

or?^?affi^S«c4 0 4i^lb3-i*. -iyxyAWcJiTia 
«:±g|»&iPK-4 1 iTSP?&aiK-4 2*aS3-et:. -i/x 

TSW^fr4 2(CJ:-5-r«gg^2 4iS^K:MBf$n«) 
©■C. *gg^2 4*>6©f^©^*St:f4«n»«:l», 

[0 038] ^c*j. ±§BSS-mmmmvit. R®r«©-> 
f if 2 6 *±T«i 3 a-c^mm 3 o ©j^^cxjes^ 

2 4©i1-:^©P§fe%?f-5t:t»-S*S. 5^-pv*2 6©±T 40 

-'N'- 2 8 2 4 *±TS(I $ ■t*r|g«{C^2iaS 3 

0=&JK(!K-riJ:5JcL.r43J:ti. ttc. ±Banist^©-> 
f ^ 2 6 tCRitr. fEg^2 4 ?r»R§fTSgg©fflJS 

«:■?xy^taA ■ i8affl©p§p*s9:it. c©i§p*^eir 

■5.t'+ i» ^ t LTfe J:(,». ±ia»— JfeS6«.®-C 

«. 3^f>3 2•c■i7x-'^w^:3mofc^^^st??#ipas 

iSS»4 0*i^«lS-l*r'^xyNW<!:?^4PiaS3SStt4 0 . 

«rijK-rj;^cc. ?^*Piaaisii«^4o©Tg»feai>i-4 2 so 
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©±ffitci9;l:t/cX'<— 9-4 8 {Cior'>x>'>w*3^b 
[0039] ®»-5li6JgJ|g 

smm. H6ttS5©v-v^ftBir*s. 

[0040] 0-||i6JgSS«. 1iammm<D'^x.J\V7i: 

4 0 «:i5S«:S{3ft-©?rMCc?g||{cE)5±-r -5 J: 5 «: L 
ti^-CifeS, -r^tfc^. i^-f t':S'2 6©i1-55'ffll«'9^«f& 
*|ISffi^ll(*4 0©^«{4Si*frpj-r4fflI*'6tSS^2 

4 <!:^iaS[iiSiE^4 0 ^©m(CiiiIi^St|-r'&»r;^5 

iaai^<*4 0 ©TSP?&SlK-4 2 «:§a:C:f e>n/i:>^ i; V h 
47*. 3*©S:^i:->3 2SP:»*SILrf6©gP:9^*S 
•{^.fc'XcjgfiRSn/cXy ^ h 4 7 a*l9:l:f-5, ^UX, 
ia^L/^Ct,»i^tt««fCj;-3r»rJSt«5 0«:Ka^2 4i 
?^iaaiaSft:4 0<!:©ra{CifALB?ii$-&-C. »BSS« 

5 0©:^ y i; h 4 7 aF«3{C3^f>3 2?rfiig3-a^5C 
iKJ:*). ?#±p?aKiSSi*4 oo::^y if I- 4 7©#aE«: 

^^|^apl^n■5•;;xy^wi*M»f3■e4 J: ^ tc oycti^r 

[004 1 ] ±iB©cfc ^fc. i8g^2 4 if^siasies 

{*4 0i©lfflfcBr«l®5 0«:/haS#SC<!:CCJ:0. «S 
g^2 4 *i6?&i|i?aSiaM*4 0 '>-©«l©G«*fi8*(C 

^«:t^-& 2 4 3i> e> ©«1©^B*SW ^©^{^{cKSi 

[0042] i^jfc. ±^-mmmm-ciii. jsmm^ o 
?&?&sjJSSiaKft4 0 ©^«{4gij*fini-r sfigtciBia: 

mtfj:< . mmm5 o©^a[i^{c3^f > 3 2t=f»L 

tjii.^:^ y f h 4 7 a imftiit^MiCOiimvJ;: < . 
tiH 5 ©ilttffi{c>pf 1/ Tiajis-r Stagtci^ L/ r 
^c*j. SlJfiJgSStcfciir. ■?-©fte©aiJ^»±fB»— 
sas?K^i^Dr*s©-c. 1^— SP^ccisig— 
Ix-c. ^©SiW{i=gBS-r^. 
[0 04 3] ©m^SIJfiJi^SS 

la 7 {* c (D^tcmz fmm^&oym^tummoMm 

KffiH. S8»IIHllJ6J^SS09SgB*n^-r«lBS#4^-C 

[0044] m^mmmt, mfmmt^(D'^:^^^w=s: 

?^ia^-r€>BgK:«gg#2 4*^6©ffe3W&^Sa^(*: 
4 0 K:»af*S(3f-r©*M«:5t*K:Rr±-r 4 J: ^ k: L fc 

;3«©j&^-c*4. fi3:t>%, tm^2 A t^m^rmm 

(*4 0 <!;©ra©^ffi±«:*JWSi'+ 9 5'2 6©ii-:^ffil© 
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mm^i^f».^m6 i*>e>K9iL.ri£&&2 4i?& 

-r J: 'Stc. X y httCc)gfiS3nyi:^^>'X;U6 0 

©isne 0 a<t^®?ie6 i©»?ia6 1 a4->f 

[0 04 5] iiSOJr^Cc. JSg^2 4<«:^aJSaiiS 
(*4 0 <i:©M«:»rSSfflS^ 6 2 *J^fiW-5 C i (CJ: 
*3. «aS2 4<D«l*i?^jaffiiBS(*4 0ffiiJ«:e^Sn 

Tt6g^2 4(Diaa:36J<£Tr4©-C. ^>C©•>x>»^W*fl^ 

JSi^aa-r -5 Kfc 2 4 ©jaK*igf Siascca l 

iB^— ^j^®iiiDr*s©-c. m^^icitm—n 20 
[0046] ©msmmm 

[0047] mmmmmmt. i^&&mmmt^4 0 j: 0 

^4 0©±8W^K-4 1 ©TBWJk:. ia^L/«ct,>:Fr§ 

tt:<fxm«^^ (N,) x/x©^aaK:^-r.sN,x/ 30 

xe»&ilK7 0*Ji5)5£-r€.<t^t{c. c©N,:tfX«*&di 
K7 0{cainHPB**j<,»-c^i»©iSP7 1 *i9;W5Ci 
(CO:*). N.;tfXfi^iK*>e,N.;</X«i^8S7 0{cSEA 
•r4N,:«/x4. ?^^aiB3♦l^,Sq©■^J.^^w«:|oI*>o 

[0048] >fe*s, ±is^Hiii6j^s-c». ?^?aKia 

S«:4 0©±g|5?^>r4 lK:N,;</X«*&jlilS7 0<!:i« 
□ 7 1*|9!tt-C. •^;x-'^W©±M^CN,:</X=&^■r•5 
ti^«:-:)(,>-C3i?gLA:3&s. Tgi»^iP>t4 2 ©iWfclel 
«CCN,:yxetj&aK7 0iiBP7 1 *l9:Wr. •^x.'^ 40 
W©TMK:«>N,;t/X4^-rS<{:^CCLrfcJ:l>. $ 
/•c. N.^/x«:f^^t:«?^fc3*ifc^m-^-e-©flfe©:?5r5 

[0 04 9] ±fe©J:5 6C«fi£-r5C<!:{Cj:f3. JtoMM 

:^X4^L-r. iifS#H$l«:<S?a©^RSft:«/X^Si 

■^x-'>w©^®?:^26fiia©|^— ©#H^T«:*jl,>-C?^ 

ajss-r-2>c:i*irff^©f . ■?x>'^w©MF«9sa[^?& 
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©iaS^ra ?r3®iffi 3 -a- -5 C i T » 2, . 

[0 05 0] fe*5. mmmmmK.is\.^x. ^<om>^ 
4}^«±fagr— SliSjg3ig<tfgt;r*«)©-c. i^— aj^{c« 
15— l3^*#L-c. ^©giW»«(S-r4. 
[005 1 ] ®m£*is?gffi 

01 0ttc©^?i{c«S4Sfe*asS|g<D»s:sy6jg,^s 
gP©a6fE,®® *^-r ® BSfiiJffiH -c ab i , 
[005 2] m£9ll@^^». ^&^S©Miffi^0n-5 
J:^«:Lfci©^-C*^). -r^cto^. ?feiPiaSi8IS«c4 0 
©Jigp^aiit4 1 X«/SCJrF^?^>t-4 2 «!:■i;x>'^W 
<i:©raPi*SI{< L-C?%Siiap|©(Sjl*iati.5J:^«:L/fc 

j&^-c*4, c©«^. ^$SI^aili^©■?xy^w©tfi^l?^ 

AO<D±U^nA 1 iTS|5?&ai>t4 2 i *»lIflc«CJi5(S 
0. CnP.^^M-4 1. 4 2©— ^{CS^StliT/^-Jr 
5'h4 1a, 4 2 affflK:f#iffig«E«:i^U>3<'S^8 0* 

irmh. t";>3^{g8 0©igttccj:-,r±gw&tp>4-4 
1 iTgi5?fe«iK-4 2 t<omm^m^mcmm\^xib 

[0 05 3] COJr'^tC^IStr-SCtKlJ:*?. -^x^nW 

©?&aijass^«:«. la 1 0 < a > tcs^rj: ^ y > 

5^S8 0«:iRffi«|fPLT±a5?^>4-4 1 iTgP?^>}- 
4 2i©raPar^C*>^'i'^'''>W<t^^>4-4 1 . 4 2<b© 

^^S^^{c». ai 0 (b) tc^-Ti^tc. '>';>5<' 

S^8 0 4^*glW^L■C■^xy^W<b^ft±P>i■4 1. 42 i 

©raPB^Etf. ^L-c. •^»x>'^w<^:TS^5^&^PK-4 2i© 
[0054] ©m^mm^ 

01 l«C©^IStc«^4S^^!SilS©^7^JfiJg®*^ 
[005 5] mAfligJ^.®«. •?x^>W©?^*|ISiSI«:J8 

S# 2 4 ©±:SrfilSfe(*^i^rtf it -5 J: ^ ec u . jS^o 
}^iaaias«t4 o©^t^iar?^®3ia©'>x-'^w 

©5 U *tf ^ S J: ^ tc L/c«^-C* i . 
[0 05 6] C©ti^. ?%iPag^«J4 0©^«gC2 
2CC. J:iBKg^2 4 a©T:^{CEi9:3nft:3?^f>3 

2 <l|i©3^b-» d<-;i'*aD««{c-c0 
fiS3nS^Kia«3 4 atC<fco'r±Ti^«)T4^K«3 
3±«:. l5.DRt^{c4afi-r4^2©3mgWt-C*4 3* 
©m2©3t^b->3 2 a*l8W-cnciSWiSL#S*« 

[0 05 7] ±si©i^{c. ?^aJias^ft4o©^« 

552 2{C. •^'xy^W©$WSLffl©M2©3^:^K■>3 2 
a «:±Ti^S(lorfiBK:B3i9rr 4 C i tc J: «3 . »n«l*!ia8i5 2 

1 xjimam-^iTLfc^icm i ©^^f>3 2 ©±#k:j: 

oTj|^^2 4©±:;^fiiSK:i^S6^tl/c■i'x/^w*?^« 
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3 4 a*|g«l3i±r|g2©3^f>3 2 a?:?&^iaSIB 
SK*4 0CC|fij*>r>-Ci^ttL-C. T^?^>t4 2±©'f i 

[005 8] Lfc*Sor. mm lo 

6»nfcti^-Ctf^©-C. tSg#2 4*^6©J»{cJ:4i* 
S=&;l>^C<TSC<k3!>l-r#. ■?X>»^W©Ml*3^aS^^P© 

■r-t*■>x>'^w*ii:%«:^Es^2 4«:a£gL.-c. ttBSiia 

[0059] ;^«:, c©^Bj©^s:^«:oi,»r. la 
1 2-stxjfm 1 3 *#Mi>-rsi??-rs, 
[0060] i^mmimA 

LTIftlB-rSi. S-r« 012 (a) {cn^-rJ:^«:. JD 
{^SS|J2 l©^gg^2 4J:{c>i;x>^^W=S^KSLfct»iSI 
-C. *8S^2 4{cas9:3nfcb-3f2 3%^S»5-li-X« 
^««>^3-eT*J#. gf3£^. ^^SS (50-18 
0-C) ©T-T'iJxyNWJCjOJ^S^rifit- (UnJ^fi) = 
C©^. i'l'-;/5'2 6i*-''f-2 8i©Bgra3 1*^6*5 
a^3 0rtK:8£Ar-5^«:SPmP*>6Sf^-r.5. 
[006 1 ] ;XK, S 1 2 ( b ) VZTn-fj: ^ (c. S^f 30 
>3 2«r±^L-C■i7X7^W^:igg^2 4©±:^fiig->>^ 
»-r-5 (i^ttXg) o C©i#« S^-P i'd»2 6 4TKI3 
•»i-rtSS^2 4©±S|JffliW4ra&S-fr.5. ^XfC. 012 

(c) cc^TJc^K. ^«gp2 2«:^«L-r:i*/c?^S 
aiHfi(*4 o^3£^f>3 2Ccr3S^3n-ci,»4'i»xyA 
W{ciSi*»-3-ri^«)L/t:. ±g|»&aj>4-4 1 iTSKftaiK-4 
2<!:©raec':>x>'>w=&ffig3-&. '<;^5^x3S^^ (ai 2 

5£^ra. M5£?aS (MS: 2 3-c) {c^c■&S;r>^;x/^w 
*?^i!is-r^. (?^iPiaiaxg) . 40 
[0062]^ . ■i;x-'>w©?^a^-r^cto^isi^a 
a*i*^Tu/c». 3t^t:>3 2K;r3m3nri>S"?x 
>'>w©T:^{cy-f>T-A (H^-eT) «:»Al/t:, >i; 
x/nw*^ -r>r-A*isw8!irjr;>c©*iiSxg'^ffijiS 

[0063] ±iasS5aa:*nftA«, iMm-mmm^ 

s§©?si«isjigt?j^*affl%tf^*8^fc». j^aiiaiaifi 

©^(C. tSS^2 4<!:^t3££3iSf^4 0<b©ra(C. K 

J»«5 o*/rffi3-&4*i. *.5t,»»> mmm^^Q2 so 
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imm-^. ^fc. mmmtmmomfmm.&'cmmm 

s/c. m£jifiSJBa§©5»fiis^g-r«i«ia*tf^i8^«c 
». ?ft«isisxg©^«C'> y > i^i^ 8 0 iim tit-c 
±&i%m>^4 1 iTa5?&aJK-4 2 i©iffliii**i5< * 

?c. f^Siaa«:». £^'J>5<'f|g8 0*{tS3-tt-r± 

8»ft^>t4 1 tTmi%m}^4 2 <t©rap§4Kif. 

>3 2{c-c3^^^*^-c^,»s•:;xy^w©T:^^{cy-^>T- 
A?rJf A3#r •:;x7^W^:$W8(S J: ^ (c-r 
[0 06 4] ★fSl5ftS:&ffiB 

m-Ti^tc. 'f>r-A5{cJ:o-cj6ejMSn4'i;xM 
W*. J»«iS:&jSA<tl51«{C, JjnJSlA!iffi^2 1©J^# 

24±K:isa-r-5. c©t^:,®t?. *ga^2 4«:assn 

mmmt (5 o~i 8 o-o ©Tr•^;x7^w{cJJ^ 

[0 06 5] i>:tc, ^i©3a^f>3 2*Ji#or'i?x 
^^w^^igs^2 4©±:^r^4s•^«a6^■^) (i^iftxs) . 

C©i*. -.'3'2 6*TK3lfTi^^2 4©±g|J 

ffit&^pg&s-a-s, '^ic. 01 3®cciKf cfc^fc. ?3f« 
ep2 2icmiStuxi,^fci%mm&^mii^4 0 1 ©3^^ 
f> 3 2 K:r5:}#3nrc>S'i'x-'NWKifii*>-o"Ci^aiiL/ 
■c. ^^^affiiafiE«^4 0{c•^x^^w*5t^g!(■5= -eo 
r. 01 3®{c^-rj:^{c. ?#ajjasias*^4o*f#« 

gP2 2CC^8ij3-&/i:^. ^^tJUg^o^jR-^ (HS^-er) *il 

U: 2 3-C) ^C/J:S*•C■i;xy^W*^$^IMI!iS•r■S (?^a 

[0066] ■i;x>'^w©?^^ilS•r^c*>^lfe^ffiS*li|!?7 
Lfc^. 02©3^b'>3 2a*±3L-r>i;x.'NW«:5: 
•^x>'^w©T:^«:^-f>T-A5*^fA0•c■i>x 

^$i±x. >x<DmmT.m^mmri> (01 3®. ®# 

[0067] ★SSMa:&SC 

cc*ji,>T. jis^i!^$<ifc'^x^NW*?#aija^iE^4 

0-C$l:tBl-:>-C^aJ2 2'^«lf -S^K. -^jU?^*^ 

(S5^-i*-r) *ami/Xw^jf>ji«Lr*jif, ■5x/^ 

m:gKi»«ra*SB iis D-c*^)©t?. ^mit^-r 
4. 

[0068] ©^-tsissi^ss 
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[0069] ±iimm»t7s.js<Dm^ • mm!im'^:^f- 

1^ (x:fr[Sj) . cntcjisfOTitsi-r-s:^!^ (Y*r6j) s 
c/Sit:^[Si (z:^i6i) K:i^«ioifie(c. (e) pj 

tfeCCtJW^nSi^K:, ttS!JT-A43!r»6'i?x'^W4S 

1 ©1831^18 <!: Lr©> >r-A sdsa 

It e> tlT *J *5 . C © y > T - A 5 ©i^JUKO—ffllK: 
A, JJlBSl^-s' h 2 1 Ai^&^rL- .;, H 1 Ai*S» 

fitariftw/cisyaisgiJi oo*iEgsti. <feiW{cB3Sfi* 20 

C©J©^. l^©i^:a.-y F 1 1 A©±«:3^© 

jiBSta^ 5. h 2 1 A*sieg3n-cs»i!asa5 1 0 0 ifim^ 

[0 07 0]—:^. ±fB:?"D-fe;^;^7— >3>6©jiil:& 
^iKffl:x--y > g^/TL-rfe^ — 3©:/a-fe;^;^ 

f--Jxa >6 Ai L.rCTitf'>X7^W(C:7 * h Ui^:^ h 

1 0©fl5IgS«:{Jl^©^feaJa:r.^ h 1 1 A©±{C3^© 30 

jjDJS^- f h 2 1 A ^m^mi^ftmsMsa 1 0 0 jjs 2 911 

[ 0 0 7 1 ] y -r>T-A5©i^Sl88*^|{^•cc 
ri^maMSiii oo-^TKt-2^a>^iigi oif© 

xh^^lgi 2 h) *i2^afea3nrt,> 

■s. c©u*;=;^ h^^Htggi 2<b±iB3i^g8i-ru 

m^me^ 1 2 ©fflijgptca. -^>$-7x-;^a.xyhi 

3^/M.rUi?::^ Hgfcif5t©fii*ffl>"''3'->*S7fe-rS 40 
A:«)©K:*$|g 1 4^*is9:W6tiri»-S. 

[0 07 2] Sit. Jiiffl^asisi 0 o©^-f>r-A 

5 tS^fflltCl*. Jljn«t:ix h 2 1 A-Cj)n«l*JHl**«S3 
nfc'iJi-'NWSrgWIRO^ ?^JLXi, h 1 1 A'sgw® 
■rm2(Otm^mtLX(D^^7-J'^9 0ifiX. Y. Z 
:^f6j->xj^atrpIfltSt|f[iI|E (6) ajmiCWL»htlX\.>i>. 
C©1^:/T-A 9 0 {C«?&iPiaaPll«t63W:a{i3*i-C 
t>4. -TiStoi^. ±^L//^:f^aagiS^*4 Oil^® 

±g|p&^iM-4 iScrFSW&SiK-4 2©— ««raK>i- 
4 3 iCXSJ^LfcmmmBWfii3iit::i^lcm&^tlX so 
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*J 0 . ±a5iftSl>4-4 1 XtiT^aJJt 4 2 X«M«(C?ft 

c©'^^i'5^*^^4 4*6i%*-rs5S». mmi^fs 

[007 3] C(Dm-^. 1J-:^r-A9 0tt. a^i^«ct,» 

vhi I Atc^turiiji (Y:^ifij) i^ttojt6{c«fiit$n 

[0074] ±a*Di»:x^ v h 2 1 A». m 1 5 (C^-T 

i^K. — ffldK:^-r>r-A5©taA •taaP2 i a* 
WL. fbmicvzf7~A9 o©i8mn2 1 bimrhfek 

iaatcjjDJS^sttg^^® i ur ©^(*2 3 ( h - 5^ ) 
«:ai9:L/-CWr€.tSg^2 4*AfilLri,^S. c 
©t8g^2 4©T:^{C{i. ^^#2 4^:RiiL■r'i;x7^ 
W*3^-r*3*©3S:^f>3 2*sH^O;5:i,>#R|«« 
©iBttCC J: o -Ct^-e 2 4 ©i^JfCfflfSi^tt -5 J: ^5 
{C^fiSSn-Ct^i, «:*J. JjajtBlA • tatBP2 1 aSCX 
lfiaa2 1 b(C«^<ai?tl->-^ $2 6A*s^lBnTtifC 
EiftS^n-Cl^S. $/c> g(*2 1 c©Ji^K:K. SP^P 

2 8 a*iig:w6tiri,i-5., 

[0075] ttc. ?feaiJLX -y h 1. 1 A«. »ni»a- y 
h2 1 Aiim«{cy-^>T-A5©ffiA-aifflPl 1 a 
i-t^:?'T-A9 0©aaAOl 1 b4W^4g»l 1 crt 
{c. ■^;x7^w*t^Lr&fS^aS«:^$^T■5^^#l^<i: 
Lr©?ftj«ii8g 1 1 d=&a^Lr*-r-5tSg^2 4*:S: 
HL-CO^*. JDJft^i-f h2 1 Ail^«{C. 

tr> 3 2 A*JS^L/j:l,>^K«l«©lg«|{c J: o-C«8g-& 
2 4©±:^{CtilSi^S(lL»-5J:^{c«fiSSnTt>S. fj: 
*J. tfiA • JBtUP 1 1 aSO^AP 1 1 b 

[00 7 6]>^{C> ±ie©J:^{C«fi£3*a4C©^ig© 
KS^Cttf'P^tCoiirittWTSo Sjfei^l 4-C 
S3fe«!ffl^*l/c■i?x/^w«. >r-A5K:j:orto 
«jax > 2 1 Atcjsssisn. m^m, mmu&xm 

>3 2*l±#L/r■^;xy^w*I*sg-&2 4©±:&'v.i^ibS 

n-5. C©i#. i^* 5r$26 A*STKLrjS8aP2 1 
hifimt&^ti. •t*-:/T-A9 0!!»S3g^f>3 2{C-C3t}f 

3nrc»S'^x/^w*swBS{-3-c^L/. -eL-c. 

LX)%m:i=--y H 1 A©g§)a3nAi!RAPl 1 b*>6 

?^^x^, h 1 1 ArtfcifiA-r^.. c©iaji^©Bg. 

3^x^-^^4 4*aS-r.6C<t-C. ■i;x/NW«:fgj3|tfi«:f^ 
^■riCi*t-C#-5. ■tf:?'T-A9 0«?ft^:i-!y h 1 

1 A ©tsg^ 2 4 ©±:^(c^tii-r -63?:^ tr > 3 2 A K -i? 
xy^W*St:rSL./c^. h 1 1 A*>P>^^ 
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[0 077 ] D-Zfr -A 9 Oifit^LIt^. 

h 1 1 A<Diy-f^^2 6AifilMlyXmxn 1 1 b*B3 

>'^w*^^f5£aam«^s (23-0 *-c?^$ n*. 

[0 07 8] bfcJ&So-C. JJ^^^S3nfc'>x-»^W». 
V-:fT-J^ 9 0 tcj: ora^tc^^j.- 5; h 1 1 Accja 

y^Jjin-SJc^j^cii^k:. im:xx.y h2 1 AcO'i'x/N 

[0079] ®-e-©fft<Dj|{SJg<S 

1 ) ±fe^-t*J©i5®t?W. JJDllft^- h 2 1 A i^fe^P 
ar. M 1 A <!:«:Sa:)5»lS]K:a*a:*arffigL./tti^ 20 
{Coc^rSiBjofc^s. mm:^^y h2 lAi^ftip^-s' 

h 1 1 A<b{ii£;.Lfcai[7^i6i«:Eg-r-S!i:^««c< . * 

^:^rrfii{ciegL.-cfcj:c>„ fliM^- h 2 1 a i 

^:xx 5, h 1 1 A»!£MIK:jJ:C.re^<D?^W5C<!: 
0{C:R«3*iS?^Saia!Eei«l<b L-C-^;U5^*I^^4 

-c^mLfc}smm5o^mmm^^6 2mi:&m^^ 

xiiJ:i,K 30 

[0080] 2 ) ±^mmmm-c{t. c<D^B^<Dfmm 

[0081] 

«T®J:!>!&J5b**i»6n-S. 40 
[0082] 1 ) ««iSfl^*«n«i*S ±«:tg 

ifrffigKii^gajL-c. ^ssiiiiftKcfcoTiis^iaflc* 

[0083] 2 ) tSjl&ii^<Z>^^€r, flD^IS («K 

g^) ©±:^&g©f6. tti?JJi*S©ffli:fr©sitSLttg 
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(*©?%^*. ijDlfe#©©±:^r*'e>swSi/{4g'^©^i6 

[0084] 3 ) ttMa»**Sg#©J:^{4g«:i^«j 

ias[(*i©racc. BfJSfi*^?5E5i***i. m 
mm^im&rzc ticj:*) ^ ±iei) tcm-cjigg 

r*. t8g^*>6©«l©^»*oIS0«J«:^>3:<TSCi 

[008 5] 4 ) :^m*f^m&^mtPh&!e!m»ic(Si 

i'-fx:^n.*f::^i:m^r?>Ciic^*). ±iBl) (cm 
xUamkM 3 nfc«[i!iSt**^rg14^;^#H»{cgjfe l 
i^&Lxmm<Dmncmm-ri,ctifix^. mm 
ai*©ffirt®s«:M{ci^-{c-r 4 c i *ir # -5. 
[008 6] 5 ) mmmtii'&mmmssit ut^;^ h^sas 
i©ra*ia^i-rsigi ©ffi^#©<t««iiK:, mkmi^t 
S^aS|JF«J©^5£©:i^f hra©i5>jEe^i-r4m2©igjs 

-r^-^ h©lfiI±«a5Ci*5-C*S. S/c. I^2C!:«S)II 
^l8CCjaa^t8«6* C i K J: 0 . *Sittffi#© 

©|Sl±*HSCi*i-C#So 

csi] c©^?8©s»^!s^^*®fflo/c*«^'^x/^ 

©^?& • ^»toS->^7^A©i41SH-C*4. 
[H2] C©^IB{C«^S?^A!ffllSg©l|— *S6Jf$JS*^ 

[H3] C©^^{c*JW.5?^S^^©-^4^-r 

immmmx^i,. 

[04] c©»?B«:fcws«^^i?^*ii?aa[iiisi(**s^ 
[ 0 5 ] c <Dnmicmi>m«!Mms<Dmr.mm}m<Dm 

[S6] H5 0V-V5icaiar**. 

[ H 7 ] c <D^mic9hi>m!mms.<Dm^msimis<Dm 

[H8] m=|y6fl5SI©i!gP«r7n-r«BS*4ta0T*-5.. 

[S9] c<D^micmi>msmmm<Dfm^tmis<om 
snirmrmmsiwmxm. . 

[010] C©l^(C^^i^SilS©||£||«g^SS© 

iga5©«if^9iei*7n-r wsfflflisa-c* 5 . 
[011] c©iBflj{cc&ij»tea$ig©07'Nsys0jS* 

[012] C©^©!Mia*ffi©-09*^nfill30-C 

[013] c©^©«y8iS:&a©gii©«^*?n-reB^}^ 



(11) 
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1 1 A h 

2 1 An^JKMSP 

2 1 A Jrai^jL^ ^ h 
2 2 mms^ 

2 3 t-i» (^tt) 

2 4 tgg^ (ftBSk^a) 

2 6 i'* f if : 



20 



10 



* 30 t&. 

3 2 3S:^b-> (StJ^SPW. mcD3S:^«) 
32a »2<D3^f> <m2©3ataJ1vt) 

4 0 

«□ 



42 
50 
60 
62 
70 
7 1 
90 
1 0 0 



mi] 



m3] 




41 



=2^ 



2 40 44A 43 



[1112] 




(12) 



1 62 40 5 



[114] [^5] 




610 



(13) 



^m^8-l 6 2 405 




[011] 




«FiaT8- 1 6240 5 



mi 2] mis: 




l^m^S- 1 62 40 5 



CHI 5] 



100 




(51) Int. a/ ^ofB-^ /frtS3i#-^ F I ^mm^m 

H 0 1 L 21/324 D 

C72)^?g# mm mr. 



#S¥^8 - 1 6 2 4 0 5 



[{2Mm^ ] 1 7 2 (om&icj: imjE<Dnn 

imfB ]Tf&l 1^(1999) 7;^30H 

^m^8-i 6 2 405 

C^KB] ¥fi£8^ ( 1 9 9 6) 6>g2 1 B 

i^m^wi] ^m^fFsms-i 6 2 5 
[tH6a#-^] mmw-7-2 73757 



HOU 


21/027 




F25D 


1/00 
9/00 




HOU 


21/22 
21/324 


511 


(F I ] 






HOU 


21/30 


567 




1/00 


B 




9/00 


Z 


HOU 


21/22 


511 A 




21/324 


D 



immB] w-mi 0^6^ 1 5 0 
iis 

fi{c*nf»-r-sxei. 

i^ltl-r-SXSi. 

teffi«:*s-rxgi. 

«iL.-cef5£ias{c?^iP^sxa<!:. im-r?>cti:mk 



^ift-r^xgi. 
«ia*fc*s-rxigi. 

±fB?^SSill?#S=&±IBiII«l#©©ffl!l:&'^i^I(l h o 
-hiBji8a^±g'iJB«[gtg<j^<DaaS^g o rtg^ft 

[ §g^5 ] m^m 4 iBaecp^jgaiigK: fee ^ -c , 
jiiBt!Sjgg«:^±§Bt6g^- h{cBiiar-^< iea^tcML 

jjB^a^gBWtc ^3^^ 3 n 4 JiiBaiasf*©^!5tc!^ 



#ra^8- 16240 5 



s. 

■biBMMg^=S:±fBaSa^± tCigM-r ^ < msr^icM L 

[ §a^ 1 2 ] ^^3B 8 igigg)i^giigtcfei>-c . 

i»g>:;^cc[ai<P-^Tiiji:g«iipItfetcj^BiiL>. iyr>XL<rm 
«tg{c. cg»»fi»g<><±iBii^gttg?:m°itcigi&-r^is 



ii>ft < 1 4) . ±1 att«ig(**±iBS^g^ i ±f B u ;^ 

«rtaj^-r-5M2<Dja2s^et. *:a{i-rsc<b4#ss[i 
[ §a^ 1 4 ] i«*«j_3fe*E©iaaiigcc*$t»T, 

1 5 ] §ft^:g 1 331a 1 4iB^©a^ilg{C 
9!m^^^mk\y. ±§B^2g^3M^|g«:r_hafeaaitf 

[0 00 1 ] 
[0002] 

[fiE3fM3e?SI5} i|i3W*f'>'W;^©S!JSiecc*j 

(Je^T^c■i»i-'^«^:i,»^ ) ^© 

[0 00 3] c©7* h y vi'^^ ^-xg«:*ji»-c. 
*toa©'?x-'N±©d^5Scxt^*i*K^*-r4A:at> 

u-c. i^tp^^fc. ■5xy^*^yx h^ws^ccffisi 
•5. -e©^. m«^s (2 3-c) *-c?^3*i. nit 

mis. SrSiSS (5 0~1 8 0'C) X^::t. h^-ifmm 



1$S^8- 1 62 40 5 



x-'^«. i^^siicmMsti. m.u (2 3-c) s-c?^ 

[0004] ±iE©J:^{C7* hi; V 5^-7 7 ^ -XS(C 
[0 00 5] iC^-C. ae3|MDC©«©7* hVVi'^^ 

[0 00 6] •^;x/^©^g^^@sst^RS^:x^ecJ:s 
mKDtmi'^±-ri>^^tLx, i^re^e -2920 

2 9 2 0 3^^a{CiBi8©«SB». --c-i; jL-.> hrt© 

±siJ{cia:gsn. ■?x^^4*©±:^*>6^^Mt?^JIm■r 

[0 00 7] 

[|fe?g*5«^L/J:5<t-r4P!!S] VlJ^i^Utfih. fi£*© 
c©S©?^i!rai|g{c*ji,:.-c{i. ■i;x>'^©±:&©#SM 
tigfctgsisnfc t - 5i{c J: o r •i7x>'N*flnJ»-r 
■r*-sfcit)> ■i'xy^^:m«l 8 o•c©^«^afiKalBfe•r 
•5cc«^<©B$ra^^s■r•^)<i:*{c. gK©{ax*;l/^J-- 
*s-r4ii»^ras3&5**). L/*>fc'i;i''-'©ffirtSffi» 

fc - $ <h?#^7-u- F ©}K:^*4S!ft«: i 4 

grtccjR^3nfctfc«*>6gi#msnr'<-i'^-->' h 

rtCC^lftrS/c*, UH^S^+f hi© 

[ 0 0 0 8 ] sfc. i^^cit^mmcouv::^ hm^j^ei 



^ -r 5 i t ^ ^ ras *> & o . 

[0009] C(Dmmit±^miC&^fi:$tltci><D 

-5 c i * i r 4 *)©r * 4 . 

[0010] 

tc. ai*:^ 1 i2is©s8ii!ra:^». mfsm^inafs^m. 
±«:tggLT0f^iifi{can?»-rsig<t. flns^^zra 
±fat6i!iSi*^:±feftas^e©±:&fiig«:^sb^4 

^ c i * ^#gi i -r ^. lb © r> * ^ . 
[001 1 ] n^zumommmyjmit. mikjmi 

fmmi^. ±iBts»!iSi*«r±is*nJKi*is©±*{4g{ci^ 

[0012] if^siBtgcc^Mffi:^)*^. iSWaaft* 
mmii. ±iB«teaf**±i2J!]nS!ft#m©±:^{4g«:^ 

^*l8*±iBftIg»#e©ffl!j^'^i^«l Uoo^^SffiJc 
^^•r-SXgi. i&WTSC<!:*^iTSfe©-C* 

[00 13] §i^4iB<s©^jiaaiig«> a^gjj^^ 
±iBiSg^±©±ig«jg^g(»©aiiil^g-:>-cajgg 

[0014] ii*^ 6.iB«©i»A!iffiSgg«. tsiaa»* 
tgg L-c^ssSfcjnife^ s»i»ft*wr 2.4^^.!: . 
■}-ja^feigfe^-hiBi)^#± tciiiM-r^< tm-^icm 

[0015] ii*axi3t6c>J8iteasgg«. tsaaa^* 
isg oxmm^SLicmm-r i>^mwimt 4 i . 



^^¥8- 162 40 5 



[0016] i»3}c^8.iB*Sossy!;isslg{*. ttSas(** 
[0017] mmmoisMcDimmmmit. ma^** 
[0018] ntmi oiEMfommmmt. 

[0019] c©^i8«:fct,»-c, ±MS^umsm» 
[ 0 0 2 0 ] ±5B M(j^gU6#@ «. ?&^ffiias 

wvim-)htixmm^vimix:m^ii7. yAzmwit 

^^imti fe©-Cfentf . ^Ft£14:tf;^±^©«W& 
J^SSJiff Jfc© *> ©-C J: < . ««jt «yffla«:© JiffiW* S 

[002 1 ] ^fc. §e^l 1 ggt8©i^g$lgtt> it 

^6»c>ui o©i>>-rn:»{ciB<s©;i^giig{cfei> 



^gMvt{c-r3m3ii^i5agig«:©:^{c^tt-r.5^{c. 

? hfe^»F©^^(C-CjSg^<bagtgfe^MBrLfg-&J: 
[ 0 0 2 2 ] ^yt. it^ 1 2 SB*£©%gBtt. H^8 

C©?^aS^lgfe:&^3S^SgWtcrigM3n-5jajg^ft: 
©:»[6i{c^Hrr^fStc. 3£}t8m^T^O^(,>:^ i; ? h 

•:>rjeji^l!ipTfiB«c:jgfiS;L. <poc©tKift^K:. c©»f 
S^<)^±§Bt^g<»©:^{c^ttr-&^{c, .hiBj^Sg 

J£^j1-©M^K:-c^^^«jK^<j;^^»rb(§-5 j: ^{Qg 

[ 0 0 2 3 ] Sfc, i»*^i_3 iBiS©*!®$|g«, liSJa 

as»«!!fflai±auj^;^ hijrasp<i:©ra*tfi2i-r*» i 
©jesi^Si. JiiBi!saas«:%±iBSSwaasprt©0f3£ 

©:3L^-v hra©**tfi3tT-502©jaSI*l8<!:. 

[0024] C ©ti^. ±iB^ 2 ©ifiiSl^iafC. 

fc. ±fBgi 1 ©IBiM^atcr1!fi!jggf^©aia5P^^ L> 

g(»©^SS^g^ J:^(cL>-ciBaif 
(i§^ 1 5 ) „ 

[0025] C©^?8fCj;n«. l!Sy!5S<***lBSl^© 

msLtmm.-^iL<m.9mv^(mStm^^-^xmmVf.^ 

«iS(**»n^a©±:^ag«c^ib_(^H)_L. c©t« 
jii-c«MS(*©*!^«:rai*> r> -c ?%aiBB[igii«ttB^:^fii 
r .s^ig ^ ^wlx»> .s^ ^aiiasigg^a (^^aissss 

[ 0 0 2 6 ] Sfc. iSi!iS(*©f^{t. J]n«i^S©±:& 
as©fl6. J)iB»#IS:©fflI:^©fiiB-ctf ^cifcJ:"), »n 
J»^ia«:j:4}»^*pJRa5«:ii>^j:<.br. ?^«S«r 

o±:&3a^ 6ffl«:^©fiig'^©i^tt«?jectf c i (c J: 0 . ts 
[ 0 0 2 7 ] Sifc. ttizS(*«:Kg^©±:&tig«:^tt 



«ll^8- 1 6 2 405 



C 0 0 2 8 ] g^^£e3(P6ttiaffi«cK:i6jWt: 

[0 0 2 9] ^fc. ?»aia^§gsftK:. c<D?^agai 
[0 0 3 01 ^fc, ^aiagjgts^tc. (i<D}%^wi&m 

ji!^(»^@Brl/^^J:^K:)^B£-r-SC<b{Cj:D. SKIS 

[003 1 ] TStrc. msMi^^mmm&t uy:^ K^aa 
# . m!M»<om&Si-sjRmv:{i>rj: < -r c i *5-c sr 

CDBR. m2 03aaiM^®«:Sa[iaSfflt6*fcfc'l*4C<!:K 
[003 2] 

[0 03 3] ±f2#»t*';>i''^®^^^ • mmumi^:^^- 

A 1 tt. la 1 iCTj^r J: *©-^l!iJk:tfi!^!ra<*<!: V 

5) 4JRS-r-5ffi»[©*-b h2«m(*4fflt8BnffiB 
{c^jSLfc+i- yr::^-f--i^a>3*wi^. c®++y 



ti-S, • 3S^S->;^7"A i<o+-f yr;^^ 

ri,>/S. ftfe . ^-f >T-A5©i^3IK©PHilK:{JSa 
«1«<!:L-cmtf't»x-'NW*:7'^i^^-r*fc*©:7'^ 

2 0 *i 2 ss^siar law 6 n-s i ^cc . y 
>r- A 5 ©i^iiS8S©S>i*ffllK:«^«ilg 8 3&S2 ttMiS 

[0034] Mtc, Jbffi:?"o-fe;^X7^-5^3>6©fliJ:^ 

m^m 1 0 *j|g!C:f e *t. . c <oT:^icit - y > i 
ijiiiss stints, c<i6ilHio. 1 i©ffliJSi5«:ti 

Sa©!SlJ!iSi^ 2 0 36i 2 ?>Jt? 2 ffl-TrJS^Sfe 6 tirlg 

[003 5] ifc. >-^>T-A5©i^j|lK*^llf^T?c 

tie.J^SSIS2 0-¥>T Kt-e;'3>S!raSgSl 0^© 
JSS^HlKc^3:■^x/^W«:7* h Ui^^;^ h^^r^^p-T* ut^ 
h^?&$?Sl 2*i2^MI9tStiT(,i€.. «c*J, Cti^ 
Ui^;^ h^^Pilgl 2©liJgB«:». ^^f-r^*-;^:! 

h 1 3*/M^rui;;^ ^Je^cef3£©s^iffl^^:^'->* 
»^ic-rs/c*©ffl53fes?si 4«?Aia:w entries. 
[003 6] ^>:cc. m!em^ic'z»i,>xmmicifim-r 

@2 »c©^(c^^;^9igS2 0 «;^-rrasi^@ 

[0037] ±iei»ffiffiiSfi2 0 «. JJB^ >T- A 
5 K J: o-Cffij^ '^;x^^w*^3E©^aS{cfl^i^S 
f ■5ftiB»«iffiSP2 1 i. c©ira«i^gS2 1 ccrM»te 
a3nfc^©'i;x-'NW%t|n^sM2j^i^Sfrm5A 
^tc. 8 f^©jaagii^{^B (2 3-ces) s^?^ 

0©^a52 2 <i:*:afiBLrc»4o 

[0038] ±iBJniSi«raSP2 1 {c». -i^x-rNW^isa 

0-C©T^iaa[«:fllB»r.SftU^I8il/r®^fl:2 3 

(t-5f) *agS:6-rW^S4Sg^2 4*i«^a5W2 5 
«cr^$nri>s. c©j^^2 4©i^sffl!i{c«. te 
g# 2 4 (om'Mm^^m-r^ < ni§s«©-> + f 2 6 

*)> Sft:, «gS^2 4©±:&{c». ±SP**«:> 



1 6240 5 



[0039] ? 3^ 2 6©T^CC«F«i[6j 

#7^>i?2 6 a*S|9:W6m:*J0. ^i"J>4^2 7 
OffitttCiori/t ■? 3r2 6*J±#L/cK. rtlnJ#7 7 
>i^2 6 a*«t8S&«^gS*t2 5©T®K:S^«$lift:-> 
-Jl/A:,+>i^2 gKafSLA:*!^®^^^* v^26ifim 
S#24?:SHU-C*-'^-28<!: ^tJCjMIM 3 0 
0. i'l' i/$2 6!CHT^-r-5Ci(Cj:0. '>i'2rfSf26 
±^SSPi*^^•-2 8Tffli|S|5<b©^ra4:aur^aB2 2 

m*spit6{c«^3ti-cc»So «aaiS3 Oi&jBfiX-r 

SK. ->-l'-?3»2 6CD±*gt*-'^-2 StOraSCBltjl 
mmliffi©Kiai3 l*si9:We,n. C©Baai3 1 i&>6«iS 
^3 0rtK:ifeA-r.5.^»*iSfSlP2 8 a*^6ffSi3nS 

*>6^8iaS3 0rtK:SgA$ti€)^*±*©SfmP2 8 
a*>6SfU-rSC<i:«:J:»3. S£AL/c^*si[S'?x^> 

©»D?»iaK41^— K:-r^Ci*s-ct. ■?x>'^W<DftIm«i 

3419— {c-r S C <t -5. 

[0 04 01 tga#2 4©T:*fK:«. ■i;x>'NW* 

3^ *8S&& 2 4 ±S0«i8g^ 2 4 ©±5?CiS{c^ 

» . T:'5:fe^^^x/^w4asa^2 4±{cigwr^<aiBa 
#2 4K:ji=fLrti^i^air r-5^ig)3t^f8m<!:org>3 
f > 3 2 3 3 ±K:i^-Cflt*ecce35: L -c 

s;tte>nrciS. ctxe.3t^f>3 2«. m«-fe^5 

•r?^fiS3n-rfc»3, 3 seeders !i<-;u*ai;tS 

6ft -&^I^<S« 3 4 ©lESfttC cfc o -Cttg^ 2 4 {CIS! 

W6nfc«a?L2 4 a ^/rurtgg^ 2 4 ©±:&ccffi?fi 

[004 1 ] -yf. ±si^mm2 2 ccEs^tis^^s 

S3iS(t4 0«. ±ie3mb->3 2K:J:-:.-Ct8g^2 4 
©±:^fil[S{Ci^8tl$ tl/O xy^V©±Tffi •rftfe^^ 

crFSW&iPK-4 2i. £:ne>?&ai>t4 1. 42©— js* 
aiiis-r5jSM>T-4 3 i*>e.ft4fis»fffij^*ssi3fa^ 
tcj^fiXSnrt^-S. c©<fc^«:3:?4S«:j^fiS-r4c<fc{c 

<fc*). ±T:^isi©ji**%<t?#> */c, m^n4 3ic 

J:S>m^3t^(c«fi£-ctrS©-c. j^tt«:«S^*im< . 
«fi£4>lffl*{crgr*. */c. ±SWftiPK-4 1 XJiTSP^ 
*>i-4 2 Xitm^tiCiti^mt L-r©^;!/^ i^T4 4 3ii 
ai9:Sn.5<!:ft«:, -«;Uf^a:^^4 4©1i'gptca!cfSi«4 

X±m%&n4 1 ©T®fflIScrFg»feai>t-4 2©±Sffl'J 
nr Sfi*ifiT L X W«:if3E©iaSm « 

tc. ett©5m4 4A«:rtja$-Ji-. WHSMiAic^iSISi^ 



[0 04 2] ±m(Dj:'>icim.$tli>)%&U^S»4 
0», Site>t4 3{caigTin^» F4 6a*/M/r*^ 

^9bm<o^iy y > 4 6 {ciiM $ n-c*s 9 . C ©^« 

#2 4©±:&fig©■^;x>'^w{c(SI*l^-cjiili^llJL»i 
J;^(c«B£$tiri»-2.. ft4a. ^M->'J>y4 6a. % 

(i. a4{Cii^r<l:^{C. 3*©3tJ#f>3 2 <t©T** 
jSW3a#fc:>3 2*sjijir^SJ:^tc-r-Sfcis{>©;^'j 
h4 7*5|9:W6nrt>i. c©J:^«:;^'j h4 7*19: 
W-SCifCJ:*). 3?:^t >3 2K:J:r>-Ciga-&2 4©± 

:&ffigK:^8(j3 n/c -i? x-'NW{crfii*>-o -c^^aijasiasft 
4 0 ii^m 5 ^±> -i; x7>w©±TS (^S) «:±gg?» 
*P>t4 1 .t:TaP»ai>4-4 2 4jaS g-&.5j:. ;^ U > h 4 
7j^yKD^l^rtSg^2 4^'!;xyAW63!)^)gBfgn. C 

©g^-5x^^w4?fe^PSls■r•5c^#l-c#■^). c© 

^. X/^W«TSIJ?^iP>^■ 4 2 K J: -3 TigS-fe 2 4 i «l 
micmSi^ii.i><D-C, «g^2 4*»e.©#.©^«:Sl:f 

[0043] ftfc. HlfSmSS-CW. Rgit^©i' 

f 2 6 *±TStl 3 -ftr ft^^ 3 0 ©Jgfi£SCK*^# 
2 4©i^:&©gaiSc*tToTC»S*i. i^+f 3'2 6©±T 
«|{C«;A-C. 5»$2 6©±TIftiit{c* 

--^- 2 8R?>'48H^2 4*±T«lS-«*-C|pI«{Cftia^3 
O«:0JjE-rSJ:^(CLr«>J:ii. Sfc. JifBP?jg!tie©i' 
f f ^ 2 6 {Cf^^-C > 2 4 *lR^-r *^©«iJM 

cc-^xyNffiA • mmm<Dmni^». c<o!mni:mm-r 
{j> 3£^e>3 2■c■^;x>'^w*3t^l/fct«S8r^ft^lJ^affi 

iSSI{*4 0*^ib3-ti-C't»xy>Wi?^iPiaffiiaiH*4 0 

i^f ^-r J: ^ {c, ^ftipsasss** 4 0 ©r^^ft^^i- 4 2 

©±B«:SWfc;:^'<-i?-4 8K:<t-5r';;xMW*3l^o 

[0044] ®mr.mBisBm 

[0045] m-mmmmit. lJ^^ft^^la«©•^xy^w* 
?^ja^-r-5K«:4sa^2 4*^6©i»*^«i?aaiis<* 

4 0 K:^»?:RST©*ll«:5iSI«:KJ5±T i ^ tc U ft: 

m^ss^m»4 o<D^mLSitifif^-r^miifitbiSiS^2 

4 1 ^Sg^SK^ 4 0 <b ©rstc ji)l^«-r ^»r!^ 5 
0*1^0. C©WrS^fi5 ok:«. tJiiL/fti^K:, 

as:i^{*4 o©Taj?&si>i-4 2 ccs:w€>nft:;^ f F 



!^ii-sp8- 1 6 2 4 0 5 



4 7%. 3*©3mf>3 2gft9-%^L/rf&CDaJ^*S 
<r ±^«:}gfiK?nfcXU -y h4 7 attSWS. -^LX. 

?&iPjasiBStt4o<t©ra{c}fAUmrjS3-t±-c, iw^s 

5 0CD;^i; v h47 art{C^f>3 2*{4g?1±-5C 
t«:j:0. ?^iaSiSI^40<D;^'J y h4 7©i?«ECc 

3 n 4 W i «:M»r S 1** J: ^ CC L fcti^-C 
ft'S. C<iDj:^{C. Wm^b OK.:^ 'J y }• 4 7 SL^^m-f 

<b^^x>>^Wj:;i>^@B^gt^^&Or. ^aSigg«^4 0CD 
:^<Jvh47 ^»rlfeg5 0<DX V y h 4 7 a j:<>^j^iaL 
rtEa^2 4^:■^x>>^Wj:<DSaSBj>=g:S/^^{cr^C 

[0046] ±fBCDJ: ^{C. 3Sg^2 4 t^^SfiiaSE 

^*4 0<^;<Dra{c»^«^S5o*/^15ES^^€>ci{cJ:•5. ts 
2 4 6J^ijiiaSia^4 o -v<DS»©<£^*ses{c 

^KiSg^2 4*>6©l»CD^=&Sl:tS©*il^K:R*± 
[0047] ±fa^-j|i6?gSgt?». (W»«5 0 

*?$iPsaiasE»4 0 ©^Ft8teH<!:*H6]-r sficatciea: 
'il'-r L 4> ^feiPfiffisSSi* 4 0 ©^«ag i iSi S H± -5 ii:< 

S««t<. »BSl«5 0©i^«iB#{C3^f>3 2 <fcT#L/ 

fet^x y 5^ h 4 7 a *t9:Wtv«e;g©fil[g-cj; < . 
«ia 5 ©ttffi{c*f b -ctoi-r -2>fiig«:iei9: i i,>o 
iite. SIJtJ^SS(c*ji,i-r. •e-©ffe©a5^»±iB^— 
*ifi}BSItl3Cr*-5©r. l^-SP»{c»|g|-t?-^*# 
L-r. ^©Si?i3»m-r2>. 
[0048] ©mHUJfeJgJS 

H7 Bc©^eB{c«i^4jsyiaa$ig©i^^«sji5!S©«ii« 

[0049] ^HSIiSBlSB. lBI?S«iS»©'i'x>'>W* 

^iatar sK«c«sg^ 2 4 6 ©ssi*sf^*p«aKisiii* 

4 0 K:iJS*&B-r©«:MK:s^K:pj5±-r S J: ^ cc ufc 
»iJ©ig^-C*4. ^^cto-^, $8g^2 4i?^jaSiaS 
«:4 0 i©ia©^ffi±(CteW^>i^ -f i» 3j 2 6 ©i1-:&ffll© 

*fr^a■r■^.fii[g©-5^^c. ia^L.)tci»^m«il&®K:«igi-r 
-5^fl^l&^X;U6 0 *iBa9:l/. fife* 

(Cti. a^U^CC>»fm^g(Cgi^Ti^(R?l'K6 1 «r 
ESL-C. ^«»&>'X;l/6 0*'6t£g#2 4<i;mPS 
aSSi*4 0 <i:©H5C^$n-S«SXB?^SiT.fc»r 
rJft«^*^K?llf6 1 *»6!Rgit-Cl8g^2 4 <b^& 
ai?aS^SI«f4 0 i©raK:5^- h«©»i«lffl^5i@6 2 

©i«P6 0 ai^Rfme 1 ©5R?IP6 1 a*i^i' 
* 2 6 ©^SffiifflffiU^R!iii«©«^(CjgfiS-r^> C 



[0050] ±fB©j: Kg#2 4 tf^ajseigs 

4 0 i ©rate BBfeffi^mii 6 2 ^f&m^ 4 C i Sc J: 
•3. tSg#2 4©jaJii?^iagSStt4 0iilK:e«l3*i 
4©*K»±-rSCi*i-C#4, KiJfeffi^tcJ:-, 

r*8g&2 4©iag*5fiT^4©r. ;>c©'>x^NW*ta 
s^sr-^^KiB. jsg&2 4©ias[«s^£@s(csu 
fcS«:;^©'>xyAW4*8a^2 4±«:9^-r5:^*i|i* 

ffiH— lligjgSS<!:lli;-r?*4©-r. 15— se»«:«p|— 

[005 1 ] ®SrE3IIJSJ^S§ 

[005 2] IIHSIite?g,««. ?#ipsegsis(*4 0 J: 0 
■5x>'^w^c[fil*i■:>r. m^^£^i6«iax«?^3 
nfcm«^t4^x*^i^-c?^?iis-r-6t5i©'^x 

S= -TtttJ^. ?%»SS^lSt4:4 0©Jia5f^iP>t4 1© 

x^©«*&aa«C«iBSTS N, :tf 7 0 «rJi5fiR-r 4 
t^tc. C©N,:</;^fife|i&ffiK7 0«c3ifira|lB**i(,»-C 
^^»©«P 7 1 4i8:W ^) C i {c J: D . N, ii:^m3^mtfi 

f^>nt*}xmkm^7 otcgSA-r-SN,:*^;^*. j^iuiass 
3 n -5 i>i© -^^ X y ^ wfciajjiv-, r f 7 K:tti?&-r S J: 
^KL/c*i-&t?*-5, ttis. Hrii:^m^mt. mU7 
1 )!>^a:t:f htifc^r :</xe^it&jlK 7 0 r^i^^i^^a 

[ 0 0 5 3 ] J6c*s. iMES^mmmfmxvs.. ^mmm 

S?«c4 0©±gB?^>4-4 1 0 iPS 

□ 7i*i9:wr. ■^;xy^w©±fficcN.*x*«iteT4 
m.v:.n,ii>^m^m^7otm27 i^WLiix. '^x.j^ 

W©T®«CfeN,^;^«:«*&TSJ:^tCL.rfcJ:i>. 3; 
fc. N,5!/:^«:f^iTr»?^<k3n/c^^-^^©f6©^ 
tt^x^ *flij&-r S J; ^ «: L r *> J: c ^ 
[0 0 5 4] ±fB©cfc^«:«fis-r-5citCcto> 

S^ti/c-iJX^AW^^^JPSse-r-StJK:. -i/x/^wtcN, 
^x=&«iteut:. iSS#Hm'&i5a©:T«14^x#a^ 

■5 x>'^w©*ffi*^^{>ias©l5— ©#H»TCc*jl,5-c?& 

SEccjro. ■?x/^w%ffi3i^&aJ3^^, aipf^aaif-c 

[0 05 5] ttte. iiraiiifejg.®{c*ji»r. -eoffi©^ 
^«±i2m-iii6}gssii5i;t?*«.©-c. ig— su^fcti 

[005 6] ©^SSIiSffJSS 
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(0057] msMmmm\t. i^mmo>m.i^i:mtii 
<o±m^n4 ix»/RtnFgiJ^K-4 2 t'^jx.j^w 

4 0 ©±gp^K-4 1 iTgW^>t4 2 i =S:Smicm^ 
C*a6}^M-4 1. 4 2©— jSCCfgiasniT/^-ir 
fh4 1a. 4 2 ara{<:{*^aaEtt->'J>ySlg8 0* 
/MS L . > ^'SIS 8 0 ©ffitttCcfc -5 r ±gRft*P>^- 4 
1 <fcTSl5^»Jt4 2 <b®rapg4iaiSpj«6«:«fiSi/-r* 

[0058] C©J:^{c^fi£-r-5.Ct{cJ:0. ■^x-'^W 

©?^iKasi^{c». laio (a) {cmfJ:5{c. 
5^$ig8 0 ^immi^L-x:±m%m>T-4: 1 iT8P^^>t 

4 2£©raPB-r)?c*?^'i7X-'>Wi?^>t4 1 . 4 2i© 

j^iaissfcB. SI 0 (b) {c^-r<fc^{c. s^u^^*- 

ilH8 0 4^*S»f^l,t:'^»x^^Wi^^»>t4 1. 42<i: 
©railw*)£lf. -eur, •?x/>WiTS|5?&^>i-4 2<b© 
|fflK:>^>T-A5?:ifAl/. 3^f>3 2(cr3^3 

[0059] ©^ASIiSj^® 

01 l«C®^|«tc^i«iSaaj^g©^7^SKg,®«:7j^ 

[0060] mAjUSJK^B. ■i7x>'^w©^fea^^aiB*«S 
2 4 ©±:©{agJWil-©it3f -ctf ?L s <fc ^5 k: 0 . *>-:3 

?^asPiiK*4 0 ©msaa-c?^s^«©>^ x>'^w 

©SWSL^tf jti J: ^ cc L.yc*i^r*.5. 
[006 1 ] c©is^, ^^ipjasis^4 o©^asi52 

2 cc. ±fHf8S^ 2 4a ©T^^KffitJS n/c^ f> 3 

2 (|ll©3S^f>) il^filtc. ;l<->»KaD««Ccrjg 

IS s tii>m^^mm a 4 a jc j: ^ -c^r^ib-r immm 3 
3±«:. iei^cvR<*K:eir^sm2©3mamt?**3* 

©m2©3^^f>3 2 a *SWrtt.SSWa[L^I9;*« 

[0062] ±iBO J: ^ ^&^psas^4 0 ©^« 
952 2{C. >J;x/NW©$l:figUffl©ll2©3t^b->3 2 

a =&±Ti^sftDi*gK:ffis-r & c i K ± ») . mmm^ 2 
1 -cfln^UBias nfcSccM 1 ©3d# f> 3 2 ©±j?k: j: 
or«a^ 2 4 ©±7^flraK:i^tt$n?f? x-'^w4^^^^ 
iaesss(*4 0 -rswasiofca. ?feipssies(*4 0 * 
^tasi52 2«:^»io. •>xy^w*^&^^IS^■r■^.c<!:*i■c 

#•5, C©^. ^iaSiB^4 0*^Se2 2{Ci^ll) 

3 4 a*IEl&$-|*-CM2©3mf>3 2 a «:?%iPafiilS 



Si*4 0{cr&J3!P-5Ti^ttLr. T^?^)t4 2±©'?x 
[0063] Lft:*S-or. |g?^||J6JgSg(CJ:ntf. 

^as»©•i'x-'^w©^fe^Pia^:&tgg^2 4©±^ciS3Cp 

6f8nfc«^-Ctf5©-C. t^^2 4*>6©l»«:j:4K 
S*ii>J&<-r2)C<i:*i-C#. •i»x-'>W©M[*3Sa[^© 

•r'^#'i7x>'>w?:a:%{c*gg^2 4{c*^i/r. jjfflsfti 

[ooe4]»:{c. c<Dm^<Dmim-f5W^-r>\.^'c. m 
1 2Rt;s 1 3 «:#sabrifi?a-r-5o 

[0065] ★J!ftKiS:^A 

i/ritt?g-r5«b, hi 2 (a) tc^j^-ri^tc, m 
mmmz 1 ©i^^2 4_h{c>i7x>'NW=&*gaL//c«jis 

«£S^2 4K:aia:3nfct:-$2 3«:I%S»S-I±X« 
^js?>^3-i*r*jtr> §T3£B#ra. ^jEiSS (50~1 8 

o°c) <oTX'^ x-j^^t^mmsM^m-r mmjLm') . 

C©K. i'-ff f 2 6i*>'^'— 2 8i©Bira3 l*>6«l 

a^3 ort{csgA-r-5^*gf5iP*'6Sfa-r*. 

[0 06 6] I^CCC. @1 2 (b) (CTnTJr^CC. 
>3 2«:±#Lr>;;xy^W*tSS^2 4<D±:^iiLS^^ 
Wl ima) Ti, (m&JLm) . C ©<«:*. ->f-^5f26 
=SrTKS-l*rKSe2 4©±S6(iI:&%iiSC3-t*^. <^ 
K> 012 (c) tC^-rJ:^tC. ^g|52 2{C^aL-C 
t^)t?^aS3l^4 0*3a^f>3 2«:-C3mS4l-C 
liS-^x/AWW^fctfiJdio-Ci^atrL-c. ±g|»&ai>T-4 
1 iTSP?&*P>t4 2 i©mCC'i7X7>W*ficg3^r^ 

/>W©±TS (^S) ^g(,> . 1 2 

^^ra. ^SeSK (^S: 2 3*C) {c:feS*-C•^;x7^w 

(0 06 7 ] -e-br. ■^x>'^w©^^s^•rJ&:*^^^»«l 

-'>w©T:^r«:-><>^>r-A (S7Fi±-r) ?rffAU-c. >!; 
x^- N ^ T - A IX ^ ■c;x©Maxg'^j«[it 

[006 8] ±f^«iS^ffiA«. ±gE^— SQSJ^SS* 

m<Dfmm^xmmmi:'if t> j©^«c «. j^iujaiiixg 

©KK. ttg^2 4<»:^M^SEf*4 0i©lfflCC. »r 
S^5 0*^>«E$1±.5*>, *St»«. »ff»ffi^®6 2 

^rjgfijfrSo */c. iiE3*ii?i5S§©s»ftiasssrJSites 
^tf^ti^Ktt. ttIi^^!ial$n/c•^x7^w4^^^a^•r 
-StJtc. ■^;x>'^w^cmtfN^ *f;^^©:T^r§tt^xx« 

§ Ul{3r?ft#{l:gg^©#Hfi {caife-r ^ . »ESI*6 
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g©(s«:^y>3«^S8o«:iRffis-i*r±gw&ai>t4 i 

TSK^>^-4 2 iORIPB^JAlf . 3^ f> 3 2 iCX^ 

10 0 6 9 ] irtmrnysmB 

{c. j]iBSiMagP2 i(Dt^-&2 4±ccigg-rs. c©t#; 

SSr. «a^2 4{cag9:3*ifcb-d'2 3*i^5-tfX 

8 0-c) oT-e-^x/NWJcjjimjKis^ss-r (Jkbso: 

[0 07 0] iXCC. Igl©3a^f>3 Z^ri^Otr-^x 

^>w^«a^2 4CD±:&feg-Ni^gii (nig) - r^ («8& 
4©_hSPffl'J:&«:igfiJcS-&S. '^ic. Si3®K:^rJ:^ 

#t5giJ2 2 K^tSUr i,»/c?feaifiEglSfitf^4 0 411 

icr)3^fc:>3 2K:t:3mgtx-ci>>.S'»x>»w o:^[fii cc 
rS]*'-5-ci^stiL.r> ?^aiiaaise^4 or^x£>w©± 

Tffi (^Kffi) 4a^J:^{<:Lr -;;x>>>W'grSC:fag^. 
-eur. 01 3<3i«:Sx-rJ:^«:. ^^?iaias»4 0* 

(^m: 2 3'c) K:^^ss-c'i;x-'^w%^&ip^!iar•5 

[0 07 1 ] -i^xMWO^&Sfiail-r^jrto-^JSftSflffljWI^T 
Lfct^. ||203^^f>3 2a«:±#br•^x/^W*3t 
^L. •^;xy^W®T:*«:^-f ^r-AS^rifALz-C-^x 

^^-sr, ;x©*asxg'^jeiii-rs (01 a®. ®# 
[0072] ★i!«y8ia:^c 

r'>x^AW?:{ai&s-r-5ti^-c*o. ±iSi8iffiffi:^B 
{c*ji,>T, *n^S3n/c'i;xy>W©±TS_(aSM>_ 

*aii^icur?^atasiSKtt4 0 -c^^m-oxwisk 

[0 07 3] ©^-tHJHKIS 

H 1 4 » c <o^m<Dm±^m^<DfmmmiMm u tc 
5 itm-tmmiSi(o!smmm<Dm^i^-rmti&«imm-c 



[0074] ±IE^^^*■>xy^©i^ • 31^^->;;^7" 

ft©•>x/^W?:IIXS•r■^)S»©*^^f h2«:m«4{l 

©+ •f'JT;^f--S^a>3 ©^J^SPtCtt-i; xvNWOii^A 
• taa&c^■^xy^w©fiiS^^^>*^f ^lilB!jr-A4*ig9: 

ifii <x:^ioi) . ctiicMLxm^-r^ism (y:^\ii) r 

tfetCSW^nii^^fC. 1*8bT-A4*>e>'f x/^W«:§ 
WiSSii-SII 1 ©iail*#©i L/-C© l^jl§88j&t^© ^ > 
r-A5*si9:W6ti-cfcO. c©>-Y>r-A5©i^3il 
KC—ffliJCCK. ±j^l/fc:r^->;:^i7-5M-7. WEEi>3.v 
YiSm^l A. W^:xz.v V2 1 A<t?^J>.j:. h 1 1 

A t ^f^ytrnti-cm-ifdrnm^ i o o *sffiHS n, ffe 

g3nro»-5. C©1S^. l^©?^:xx,, H 1 A© 
±K: 3#©mJLX h 2 1 A*iieg3ti-CiS«!!iaSP 1 
OOtmi$.ttlXK^^, 

[0 07 5]— ±S^a42;^;;^f— >3>6©ffliJ:& 

■f—'>3>6A<i:Urm«'i'x/AW«:7* hus^;^ h 
*^7&-r-5i!r«:c*i*a*{tMa-rsr k t a 
e$|gi o*5g:i:f«E)nrus. c©r Kfc-i^a>iig 

i 0 ©fflijaJK» 1 ■&©?^:xx H 1 A©±{C 3-fe© 
J]ni» ^ h 2 1 A*«*a:*aft:?S«l!iaSB l O O *12 

[0 07 6] */c. ^-r>T-A5©^JilK^^^^rc 

tihm&m^i oo^r Kt-t?a>«s«si o^© 

:^h^^ai 2 (^7&:ixy h) *i2^afeB9:3n-C(,i 

c© uv?;^ h^ffiiig 1 2 i jJS3^«ilS8 ir u 

^flJSSl 2©fflIS|JK:«> >$-7*-^J.x > h 1 
3«::^Uruy;^h l®K:^^©giilffl>'< ^» - > =S:S3fe-r -S 
/c«f)©S3tS^ 1 4^*si9:i:f6nr(,>6o 
[0 07 7] t;?c. i^aagpi 0 o©y -rvT-A 
5 tjssptffliitctt. ijni8i:3-x h 2 1 Ar*nr8i^**Jfi3 

l/r©-y-:?'T-A9 0*sx, Y, Z:^|ol'^^S&nIfiERiyf 

nig (e) oifiB«:a:w6nrt,»4. c©i^:?'t-a9 o 

i^Lfc?ftaiias^f*4 0 tmmic. ±gB?ft*p>t4 1 s 
i:rFSI5?ft»>t4 2<o-m^im>i4 3K.xm^otiMm 
mmw!fimi=i^i>cm^itixi5*) . ±a»^K-4 i 

X«TSI5?feilI>t-4 2X«W«K:?&ai#©i LXM^it-^ 
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[0 07 8] -9-r^T-A9 0B. Hii^L^Cl-» 

» H 1 A«:*tl/-citig (Y:6-|Si) i^86"It6{c«fi£$n . 

[007 9] ±tejjnJSi:3-j^ h 2 1 AB. HIS cc^-r 
-HllK:y-f>r-A5(DtaA •teaP2 i a* 
*L.. ffeffi!l«:-9-:/T-A9 0©SBmP2 1 b^WT^M 
aS«r}BfiS-r5M(*2 1 crtfc. ±motcms!im^Si2 
0©»l8»«iagP2 1 il^filtC. •?xy^W*t£SLT^fS 

*ai9:urwr.5«sg^2 4JS::a{iLrc»s. s^t. c 
©«SB#2 4©T:*{ctt. *8S^2 4*miil/r'i7x>'> 
w*3m-r.S3*®3t^f>3 2 3!iiia7no:&ci^Ka«i 
©Kl(iK:J:o-ciES^2 4©±:&K:ffi?5:i^aiiL»-5J: ^ 
{c«fi£3n-Ct»4o Jii2ieA-»aia2 1 aSDf 

f8mP2 1 b{CB-€-n-etli^+ 3»2 BAdiPIMPlfigCC 
Eta^tirt^i. ffift2 1 c©±gi5«:«, SfSiP 
2 8 a*Ja;W6*a-ci»4. 

[0080] S/c. H 1 A«. ftm^i- 5- 

h2 1 Ail^S{C^^>T-A5©teA- ffitBP 1 1 a 
t1f^T-A9 0©teAPl 1 b?:Wr-5.gftl 1 

l/-r©J^igjiSS 1 1 d«raSL-CWf •5Jgg^2 4*5: 
mLXi,>?>, JnJft^---' h2 1 A<b|^««:. 

f> 3 2 A*i0n^L&t,»^l^e«©K16K: J: -,TtSS'& 
2 4©±:&«:WiS:i^KiL/?i.SJ:^fc«fiS3nri,>-5.o 

*j. WiK • mmn 1 1 ascflssAP 1 1 b {c«. 

^ * 2 6 BAlgifflBltlKEiftSn-Ctii. 
[008 1 ] ^XK. ±fa©J:'»«C«fiitSn-2>C©^?8© 
4!®S|g©«lfHSSfc-3ti-CSi?8-r-S. Kit^l4r 

m^mtfimstiit^. 3mfc•>3 2*s±^L-c■^7i-'^w 
:<niBa#2 4©±:^-^^tt mm ^tn. c©i$. 

2 6A*imL-ra}ffiP2 1 b*sraS5tSti. 
:/T-A9 0*«3S^f>3 2«:-C3£^Snrt,»5';;x>'> 

L.. -e-or. T^o-c?^jt.x-^ n iA©p§Sc$n/c 

S8AP1 1 b*>6?^ai:a.---» h 1 1 AF^tcjaA-TS. C 
©Ifiii©^. '>i>>t'9^xSB^4 4*ji«-rSC<b-C. -^x 

«?fejp:xj^^ h 1 1 A©*gg#2 4©Ji^«:5IWr*3t 
J#f>3 2 ACC-^^x/^WiSWSL/cf*. i^^3.:^y V 
1 1 Adi?,^-r-5. 

-m 



CO 08 2 ] -!^yT-A9 0*i^ilLA:g. ^#^5 J^x , 
H lA©i'+-?f 2 6A*J±3Lt:tftAPl 1 
^^*<!:*K:. S^f>3 2A*smLr'f x>'>W*i|S 
g^3 2 AitCj^Sn-S. C©CCSr. «g^3 2A 

{cai9:sti/c^j«iiBi 1 d^isns^^iestccior-f X 
>'NW*i§f^iasm«^ia (2 3*0 *-c?^3n-5, 

[0 08 3] L/c*i-:>-C. iKmnM^tltc^x-J^Wit. 
•y-T/T-Ag 0K:J:-3ra%{c?&aax9 h 1 1 Afcta 

ai3tis©r, y-f >T-A5*sf6©';>x7%w*aKiiu 

ri»fc«3. ^5I6*»©tP^-C•^xy^W©S^tffi■5^-^ 5 > 

w*i ja«it*;.m *j*^n i jfe <»: ©}Sifl«ji*»*s w 5 

[0084] ®-?-©fi6©ll*S?^!il 

1 ) ±SEm±mimi&-cit. »ns^3.x h 2 i a i^^a 
^x-^ h 1 1 A<i:«:Si::^rrqi{ca*sorESL/cti^ 

CCOl,>rgiigb/c*s. J!inS»-3-x,, h2 lAi^ftilJLXr? 

n 1 A i L hmmiyf^icMss-r ^i^^mua < . * 

^*|Sl{CieSl/r*>J:l,^ */c. JjlB^cxji h 2 1 A i 
?^rtx-7 h 1 lAlt'j(^miCJZCXSM<OSlWt»^Ct 

x^mLfcmmm.5 0 ^wsKifflSsi® e 2 ^trs^s -a- 
[008 5] 2 ) ±iB*JSJi5SS-c«. c©^?B©§syaia 

[0 08 6] 

[^?8©JaiS] JiUiK|ft?aL/cJ:'5K. c©^{cJ:n 
{*, «T©J:^Aj:«ft||7!»i©F,n-5. 

[0087] 1 ) mmm»i:mmmm ms^y ±tctt 
SLr®f^iaSK:jtin«iL:ta. ^gto^ig3&<i8a^±© 
^M^©^«M*Sa:c^Ma^*stiK^c_t*ir 
c©ti^. « jga<»^aDiSt#lg©±:^ftg{ci^tt 

?ftai-r<bc<t*i-r#^©-c. «*as(*©«n«isc^?#aiiji 
a^ra©Siffi4H4ci*t-c*5)i«{c. a^8yi<*©s 

l*iSS»7P©i^-<fcac^S.ifcSSE ») ©r6l±«:H* C t 
ifiXiti. 

[0088] 2 ) »^s<^©^$^^^. tafm^ (.m 
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[0089] 3 ) tiSi!ia(***gg^<D±:&{ig{ci^t{i 

■^ifi 6?&iPSAiiS«*Ccej»3 *i .SJ^^MK-r S C <!: *s 

[0090] 4 ) mwm^^& ip ipmmwtciin-tx^ 

fCi^—tC -Tie i*fC#2), 

CO 0 9 1 ] 5 ) ^^aiagta^fttc. ccD^aiaaigii 
[0 09 2] 6 ) }%tsiMmm^i>c. c(Di%smm.m^ 

[00931 7.) m!kmw=i:mmmiii^i^:^ humm 
t<DfSi'kmmr^m i <Dmm^&umic. mmt^^ 

^st^m-f c i K J: 0 . mmam stifcmmi^'& 

oiaj±* a S C i ^If # s . 
[laMCDfS^A^^^] 

[HI] C©^|^©{R^!!®igg4®fflLfc*»«t'^;x>'^ 

• 3l^fe^S'>;^•f•A©M^sla-c*■s. 
[ a 2 ] c cD^iBK^ 2,{guafflisig©^— *jfijg.® 

-m 



CH3] C©^?gcc*jW5?^S^iS(*©— 09*^-r 
[@4] c©i%?g«:tet:tsjigs^i?&4ptasiaiitt*^ 

[08] m^s©ess©sgp=&7T^r®BS*4a0-c*s, 
[@9] c©%i^(c9^-5r^^^s©i^%e^.^M 

[H 1 0 ] C©^(C^^S^S$^©|ffjEIII6^SS© 
SSI5©ttfP^*^-r«t^fflIffiH-CA 

[H 1 1 ] c<D^t^m^mm^<Dm:f^mmmmi 
7jk-rim9immxi>i>, 

[H 1 3 ] c©^ig©«iAas*a©s'J©^*^-rsEBS^ 

[014] c©i%?«©«asiia*3Sffli//c^|i»tt'?i/> 
©^^5 • 3sife«isi^;^7"A©^tas-r**, 
[S 1 5 ] Jifa*!ia*|g©sgp*^-r«PSWr®H-e* 

■5. 

5 ^-or-A (iii©teai*®) 

8 ^»i^g h) 

1 1 A ?^iP3.^ 5- h 

12 lyV>:^ V mrnmS y h ) 

2 1 flniM^sis 

2 1 A JJDfSlJL^ h 

2 2 ^«gi5 

2 3 t-df (^*^) 

2 4 Kg^ (ftB»*e) 

3 2 3t^t> (^msm. mia^^mmi) 

32a l»2©3^b-> (^2©3d^Sm) 

4 0 i^&M&m&i^ 
4 1 ±Sg^>t 

4 2 T^?#ai>t 

4 4 '^.'I'^xIR-? 
47.47a 

5 0 mtm 

6 0 ^«fi^>X;K^»^^e) 

6 2 mmmm^ 

7 0 N,:tfX«<s&jiffi_(ggg^#g)_ 

7 1 •□JMSSM^SL 

90 1t:?'T-A (^2©jE83il#S) 

100 s^yeisgi! 
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